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I N THE SUPREME COURT OF THE STATE OF IDAHO

I.............~II.II.*..................*.....................,..~.*,...~.,

IDAHO DAIRYMEN'S ASSOCIATION,
A n d IDAHO CATTLE ASSOCIATION,
Plaintiff/Appellants,

)

1
)
/

Supreme Court No. 35980-2008
CLERK'S RECORD O N APPEAL
/

GOODING COUNTY,
Defendant/Respondent.

1

Appeal from the District Court of the 5thJudicial District of the State of
Idaho, in and for the County of Gooding

**************
HONORABLE BARRY WOOD, DISTRICT JUDGE

Kenneth McClure
GIVENS PURSLEY, LLP
P.O. Box 2720
Boise, ID 83701-2720

Calvin Campbell
GOODING COUNTY PROSECUTOR
P.O. Box 86
Gooding, ID 83330

CHRONOLOGICAL INDEX
Date
-

Document

Page ( s ) /Vol ( s )

VOLUME 1 BEGINS:
Oct. 9, 2007
Nov. 30, 2007
Dec. 17, 2007
Jul 18, 2008

Indexes/ROA
Complaint for Declaratory/Injunctive Relief
Written Consent to File Amended Complaint
Amended Complaint for Dec/Injunctive Relief
Answer and Statement of Affirmative Defenses
Plaintiffs Motion for Summary Judgment
Memorandum of Law in Support of MSJ
Affidavit of Anthony Brand in Support
Affidavit of Mathew Thompson in Support
Affidavit of Gregory Ledbetter in Support
Idaho Dairymen's Element Sheet in Support

VOLUME 2 BEGINS:
Indexes/ROA
Affidavit of Debora Kristensen in Support

(a-f)
129-358/2

VOLUME 3 BEGINS:
Indexes/ROA
Affidavit of Marv Patten in Support Pt 1
VOLUME 4 BEGINS:
Indexes/ROA
Affidavit of Marv Patten in Support Pt 2

(a-f)
566-794/4

Indexes/ROA
~ffidavitof Marv Patten in Support Pt 3

(a-f)
795-1010/5

VOLUME 5 BEGINS:

VOLUME 6 BEGINS:
Aug. 15, 2008

Aug.
Aug.
Oct.
Nov.
Dec.

26, 2008
27, 2008
28, 2008
6, 2008
10, 2008

Indexes/ROA
(a-f)
Brief in Opposition to Plfs MSJ
1011-1020/6
Affidavit of John Horgan in Opposition
1021-1121/6
Affidavit of Paul Kroeger in Opposition
1122-1148/6
Affidavit of Tom Faulkner in Opposition
1149-1151/6
(Duplicate attachment CAFO Ordinance #90 Omitted)
Defendant's Responsive Element Sheet
1152-1154/6
Second Affidavit of Deborah Kristensen
1154 (a)-1154(dd)/ 6
Plfs Reply to Def's Opposition to MSJ
1155-1172/6
Orders on Plaintiffs Motion for Summ Jdmt..
1173-1227/6
Judgment on Summary Judgment
1228-1233/6
Notice of Appeal
1234-1238/6
Exhibit List
1239/6
Clerks Certificates
1240-1241/6

CHRONOLOGICAL INDEX

(a)

ALPHABETICAL INDEX

Document

Date
-

Page ( s ) /Vol

Affidavit of Anthony Brand in Support
Jul 18, 2008
114-118/1
Affidavit of Debora Kristensen in Support Jul 18, 2008
129-358/2
Affidavit of Gregory Ledbetter in Support Jul 18, 2008
124-128/1
Affidavit of John Horgan in Opposition
Aug. 15, 2008
1021-1121/6
Affidavit of Marv Patten in Support Pt 1 Jul 18, 2008
359-565/3
Affidavit of Marv Patten in Support Pt 2 Jul 18, 2008
566-794/4
Affidavit of Marv Patten in Support Pt 3 Jul 18, 2008
795-1010/5
Affidavit of Mathew Thompson in Support
Jul 18, 2008
119-123/1
Affidavit of Paul Kroeger in Opposition
Aug. 15, 2008
1122-1148/6
Affidavit of Tom Faulkner in Opposition
Aug. 15, 2008
1149-1151/6
Amended Complaint for Dec/Injunctive Relief Nov. 30, 2007
41-56/1
Answer and Statement of Affirmative Defenses
Dec. 17, 2007
57-67/1
Brief in Opposition to Plfs MSJ
Aug. 15, 2008
1011-1020/6
Clerks Certificates
1240-1241/6
Complaint for Declaratory/Injunctive Relief Oct. 9, 2007
1-38/1
Defendant's Responsive Element Sheet
Aug. 15, 2008
1152-1154/6
Exhibit List
1239/6
Idaho Dairymen's Element Sheet in Support Jul 18, 2008
128 (a)-128 (h)/l
Indexes/ROA
(a-f)/ a l l
Judgment on Summary Judgment
Nov. 6, 2008
1228-1233/6
Memorandum of Law in Support of MSJ
Jul 18, 2008
71-113/1
Notice of Appeal
Dec. 10, 2008
1234-1238/6
Orders on Plaintiffs Motion for S u m Jdmt.. Oct. 28, 2008
1173-1227/6
Plaintiffs Motion for Summary Judgment
Jul 18, 2008
68-70/1
Plfs Reply to Def's Opposition to MSJ
Aug. 27, 2008
1155-1172/6
Second Affidavit of Deborah Kristensen
Aug. 26, 2008
1154 (a)-1154 (dd)/6
Written Consent to File Amended Complaint
Nov. 30, 2007
39-40/1

ALPHABETICAL INDEX

Date:

-

'2009

Fifth Judicial District Courf Gooding County

Time: 02:& PM

User: CYNTHli

ROA Report

Page 1 of 4

Case: CV-2007-0000651 Current Judge: Barry Wood
ldaho Dairy Association, Inc., etal. vs. Gooding County Board Of Commissioners

ldaho Dairy Association, Inc., ldaho Cattle Association vs. Gooding County Board Of Commissioners
Date

Code

User

1/9/2007

NCOC

CYNTHIA

New Case Fiied - Other Claims

1019/2007

APER

CYNTHIA

Plaintiff: ldaho Dairy Association, Inc., and ldaho Barry Wood
Cattle Association Appearance Kenneth McClure

APER

CYNTHIA

Defendant: Gooding County Board Of
Barry Wood
Commissioners Appearance Calvin H. Campbeli

CYNTHIA

Filing: G3 - All Other Actions Or Petitions, Not
Demanding $Amounts Paid by: ldaho Dairy
Association, Inc.. (plaintiff) Receipt number:
0004379 Dated: 10/9/2007 Amount: $88.00
(Check) For: ldaho Cattle Association, (plaintiff)

Barry Wood

SMlS

CYNTHIA

Summons Issued

Barry Wood

AFFD

CYNTHIA

Affidavit of ServicelSummons Returned

Barry Wood

NOAP

CYNTHIA

Special Appearance (I.R.C.P. 4(i)(2)

Barry Wood

MOTN

CYNTHIA

Motion IRCP 12(b)(2); 12(b)(4); 4(i)(2)

Barry Wood

HRSC

CYNTHIA

Hearing Scheduled (Motion to Dismiss
01/08/2008 11:OO AM)

Barry Wood

NTHR

CYNTHIA

Notice Of Hearing By Parties

Barry Wood

MlSC

CYNTHIA

Written Consent to file Amended Complaint

Barry Wood

AMCO

CYNTHIA

Amended Complaint Fof Declaratory and
Injunctive Relief

Barry Wood

NOAP

CYNTHIA

Notice Of Appearance by Calvin Campbell on
behalf ofthe County

Barry Wood

ACSV

CYNTHIA

Acceptance Of Service

Barry Wood

AFSV

CYNTHIA

Affidavit Of Service

Barry Wood

ANSW

CYNTHIA

Answer and Statement of Affirmative Defenses

Barry Wood

MOTN

CYNTHIA

Motion to Dismiss

Barry Wood

HRVC

CYNTHIA

Hearing result for Motion to Dismiss held on
01/08/2008 11:OO AM: Hearing Vacated

Barry Wood

REQD

CYNTHIA

Request For Discovery

Barry Wood

CYNTHIA

Miscellaneous Payment: For Making Copy Of Any Barry Wood
File Or Record By The Clerk, Per Page Paid by:
Richard Carlson Receipt number: 0000411
Dated: 1/29/2008 Amount: $16.00 (Check)

NTSV

CYNTHIA

Notice Of Service

Barry Wood

MlSC

CYNTHIA

Set Trial letter to counsel

Barry Wood

NORT

CYNTHIA

Note Of lssue/request For Trial (by Plaintiff)

Barry Wood

HRSC

CYNTHIA

Hearing Scheduled (Court Trial 1111812008
09:OO AM)

Barry Wood

HRSC

CYNTHIA

Hearing Scheduled (Pretrial Conference
10128/2008 10:30 AM)

Barry Wood

PTSO

CYNTHIA

Pre Trial Scheduling Order Issued

Barry Wood

NORT

CYNTHIA

Note Of Issue/request For Trial (by Defendant)

Barry Wood

111512007
11116/2007

111412008

./I512008

Judae
Barry Wood

'*

-

Date: 1 "2009

Fifth Judicial District Court Gooding County

Time: 02.39 PM

ROA Report

Page 2 of 4

User: CYNTHIF

Case: CV-2007-0000651 Current Judge: Barry Wood
ldaho Dairy Association, inc., etai. vs. Gooding County Board Of Commissioners

ldaho Dairy Association, inc., ldaho Cattle Association vs. Gooding County Board Of Commissioners
Date

Code

User

MOTN

CYNTHiA

Motion for Disqualification of Alternate Panei
Judge (Butler)

Barry Wood

ORDR

CYNTHIA

Order for Disquaiificationof Alternate Panei
Judge (Butler)

Barry Wood

DlSC

CYNTHIA

Disciosure Of Witnesses Lay Or Expert

Barry Wood

MOTN

CYNTHIA

Motion for Summary Judgment

Barry Wood

MEMO

CYNTHIA

Memorandum of Law in Support of Motion

Barry Wood

MlSC

CYNTHIA

ldaho Dairymen's Eiement Sheet in Support

Barry Wood

AFFD

CYNTHIA

Affidavit of Anthony Brand in Support

Barry Wood

AFFD

CYNTHIA

Affidavit of Mathhew Thompson in Support

Barry Wood

AFFD

CYNTHIA

Affidavit of Gregory Ledbetter DVM in Support

Barry Wood

AFFD

CYNTHIA

Affidavit of Maw Patten in Support

Barry Wood

AFFD

CYNTHIA

Affidavit of Debora Kristensen in Support

Barry Wood

MlSC

CYNTHIA

Defendant's ADR Statement

Barry Wood

DlSC

CYNTHIA

Disciosure Of Witnesses Lay Or Expert

Barry Wood

NTHR

CYNTHIA

Notice Of Hearing By Parties

Barry Wood

HRSC

CYNTHIA

Hearing Scheduled (Motion for Summary
Judgment 08/26/2008 01:30 PM)

Barry Wood

MOTN

CYNTHiA

Motion to Continue

Barry Wood

STlP

CYNTHIA

Stipulation to Continue

Barry Wood

CONT

CYNTHIA

Continued (Motion for Summary Judgment
09/02/2008 01:30 PM)

Barry Wood

ORDR

CYNTHiA

Order to Continue Hearing

Barry Wood

DlSC

CYNTHIA

Disciosure Of Witnesses Lay Or Expert

Barry Wood

MlSC

CYNTHIA

Volume 2 begins

Barry Wood

AFFD

CYNTHIA

Affidavit of John Horgan in Opposition to Plfs
Motion for Summary Judgment

Barry Wood

MOTN

CYNTHIA

Motion to Strike Affidavits

Barry Wood

NTHR

CYNTHiA

Notice Of Hearing By Parties

Barry Wood

AFFD

CYNTHIA

Affidavit of Paul Kroeger in Opposition

Barry Wood

MlSC

CYNTHiA

Defendant's Responsive Eiement Sheet

Barry Wood

MlSC

CYNTHIA

Brief in Opposition

Barry Wood

AFFD

CYNTHiA

Affidavit of Tom Faulkner in Opposition

Barry Wood

AFFD

CYNTHIA

Second Affidavit of D Kristensen in Support

Barry Wood

MOTN

CYNTHIA

Idaho Dairymens Response to Motion to Strike
Affidavits

Barry Wood

MlSC

CYNTHiA

Pifs Reply to Defendant's Opposition....

Barry Wood

CMiN

CYNTHIA

Court Minutes Hearing type: Motion for Summary Barry Wood
Judgment Hearing date: 9/2/2008 Time: 1:30 pm
Court reporter: Linda Ledbetter Audio tape
number: Dc 08-10

Judge

-

Date: 112~~3.009

Fifth Judicial District Court Gooding County

Time: 02. ,PM

User: CYNTHIA

ROA Report

Page 3 of 4

Case: CV-2007-0000651 Current Judge: Barry Wood
ldaho Dairy Association, Inc., etal. vs. Gooding County Board Of Commissioners

ldaho Dairy Association, Inc., ldaho Cattle Association vs. Gooding County Board Of Commissioners
Date

Jud~e

Code

User

HRHD

CYNTHIA

DISC

CYNTHIA

Hearing result for Motion for Summary Judgment Barry Wood
held on 09/02/2008 01:30 PM: Hearing Held
and Motion to Strike Affidavits
Disclosure Of Witnesses Lay Or Expert
Barry Wood

ADVS

CYNTHIA

Case Taken Under Advisement

Barry Wood

NTSV

CYNTHIA

Notice Of Service

Barry Wood

MlSC

CYNTHIA

Defendants Disciosure of Unavailable dates for
Trial

Barry Wood

MlSC

CYNTHIA

Plaintiffs Unavailable Dates

Barry Wood

NTSV

CYNTHIA

Notice-Of Service

Barry Wood

MlSC

CYNTHIA

Answers to Plaintiffs First Set of lnterrogatories.... Barry Wood

HRVC

CYNTHIA

Hearing result for Pretrial Conference held on
1012812008 10:30 AM: Hearing Vacated

Barry Wood

CONT

CYNTHIA

Continued (Court Trial 0412112009 09:OO AM)

Barry Wood

HRSC

CYNTHIA

Hearing Scheduled (Pretrial Conference
03/31/2009 10:30 AM)

Barry Wood

MlSC

CYNTHIA

ORDR

CYNTHIA

FJDE

CYNTHIA

Supplemental Answers to Plfs lnterrogatories and Barry Wood
Request for Production
Order on Plaintiff's Motion for Summary
Barry Wood
Judgment (Denied) and.Defendantis Motion to
Strike (Denied); Defendant's Motion for Summary
Judgment Granted
Final Judgement, Order Or Decree Entered
Barry Wood

STAT

CYNTHIA

STATUS CHANGED: Closed

Barry Wood

JDMT

CYNTHIA

Judgment

Barry Wood

APSC

CYNTHIA

Appealed To The Supreme Court

Barry Wood

STAT

CYNTHIA

STATUS CHANGED: Inactive

Barry Wood

NOTC

CYNTHIA

Notice of Appeal

Barry Wood

CYNTHIA

Filing: T - Civil Appeais To The Supreme Court
Barry Wood
($86.00 for the Supreme Court to be receipted via
Misc. Payments. The $15.00 County District
Court fee to be inserted here.) Paid by: ldaho
Cattle Association, (plaintiff) Receipt number:
0005069 Dated: 1211012008 Amount: $15.00
(Check) For: ldaho Cattle Association, (plaintiff)
Barry Wood
Voided Transaction: Receipt or Disbursement
(Receipt# 5069 dated 12/1012008)
Barry Wood
Filing: T Civil Appeals To The Supreme Court
($86.00 for the Supreme Court to be receipted via
Misc. Payments. The $15.00 County District
Court fee to be inserted here.) Paid by: McClure,
Kenneth R. (attorney for ldaho Cattle
Association,) Receipt number: 0005088 Dated:
12/12/2008 Amount: $15.00 (Check) For: ldaho
Cattle Association, (plaintiff)

VOID

JULIE
CYNTHIA

-

-

Date: 1lq"/2009
,.,
Time: d0

User: CYNTHiP

Fifth Judicial District Court Gooding County

PM

ROA Report

Page 4 of 4

Case: CV-2007-0000651 Current Judge: Barry Wood
Idaho Dairy Association, Inc., etai. vs. Gooding County Board Of Commissioners

Idaho Dairy Association, Inc., idaho Cattle Association vs. Gooding County Board Of Commissioners
Date
1211212008

Code

User
CYNTHIA

Judge
M,iscelianeous Payment: For Making Copies Of
Barry Wood
Transcripts For Appeal Pe'r Page Paid by: Givens
Pursley Receipt number: 0005089 Dated:
12/12/2008 Amount: $335.00 (Check)

-

KENNETH R. McCLURE (ISB #26 16)
DEBORA I<. KRISTENSEN (ISB #5337)
J. WILL VARIN (ISB #6981)
GIVENS PURSLEY LLP
601 West Bannock Streel
P.O. Box 2720
Boise, Idaho 83701-2720
ZZ
Telephone: 208-388-1200
.
-(
I
J
Facs~mile:208-388-1300

-

SICLICNTS7>81*Vallol*il

>SOPlrrnt~"MSIW C

Attorneys for Plaintiffs

0
IN THE DISTRICT COURT OF THE FIFTH JUDICIAL DISTFUCT O F THE
STATE OF IDAR0,IN AND FOR THE COUNTY OF GOODING
IDAI-IO DAJXYMEN'S ASSOCIATION,
INC., an ~dahonon-profit corporation; THE
IDAHO CATTLE ASSOCIATION, INC., an
Idaho non-profit corporation,
Plaintiffs,

8

CASE NO. CV-2007-651

j

I

:
I

.

AFFIDAVIT O F MARV PATTEN IN
SUPPORT OF'PLAINTIFFS'
MOTION FOR SUMMARY
JUDGMENT

,

VS.

GOODING COUNTY, a body politic and
corporate of the State of Idaho,
Defendant.'
STATE OF IDAHO )
) ss.
County of Ada
1
MARV PATTEN, being first duly sworn, deposes and says:
1.

I a111 the CAFO/Dairy Bureau Chief at the Idaho State Department of Agriculture

("ISDA") and make this affidavit based on my personal knowledge as such. As Bureau Chief, I
oversee and have many responsibilities at the ISDA, including: (1) sanitation compliance and
inspection of all milk and other dairy products produced within the state; (2) enforcement of the
milk licensing program; (3) management of the dairy envirolmental program, which includes
AFFIDAVIT OF MARV PATTEN IN SUPPORT OF PLAINTIFFS'
MOTION FOR SUMMARY JUDGMENT 1

-
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Page # 51

A

Mapping with the Idaho
OnePlan

supplement - Soil Sampling - The
How, Why, and "Then What?"

.Supplement - Soil Sampling - The
How, Why, a n d hen What?"

Plan Maintenance

I

OnePlan Certification Training

@

.

Nutrient Management
Plan Maintenance

Purpose of CNMPs
To manage the placement, form, amount,
source,and timing of the application of
nutrients and soil amendments to ensure
optimum fertility for crop production and to
minimize the potential for environmental
degradation.

-

Topics

II

Annual soil testing
Regulatory soil testlng
- Sod Test TO Deternme Phorpnams Thresh010 (PTH

Annual n u t r i e n t budget
Record keeping

Annual Soil Tests

-

Purposes:
To determine concentrations of available Nutrients:
Nllmsan (NO,-N. NH,.N)
~xlraclabiePhosphoius (P) and Poia$sium (K) in the roil.

-

.

- TOcreate an annual nuln'ent budget balancing:
ms
.. me

nulnenls pmducod on the lacilly
Available Nuldenll in Uls soil
uptake of the crop bsred on:
-Crop YNake. or
Sp~tAcCrop F~IIIIIYPI
GuidsT.

-

Annual Soil Tests
Purposes:
-To

.

I

determine

concentrations of available

Nltmgen
Phosphoius (P) and Potassium (K)

- C u r r e n t OnePLan Criteria
N (within3 momhs)
P and K (Mlhin O manthr)

.
.

1
I

Laboratory Analysis
(NAPT-PAP)
Soil sample analysis will be performed by a

Idaho Standard 590

Topics

-

Annual soil testing
Regulatory soil testing
- Soil Test To Determine Phosphorus Threshold (PTH)

Annual nutrient budget
Record keeping

-

I

Will be taken every 3-5 years on all land owned
and operated by the facility owner or operator
Sample is taken, analyzed and p a ~ dfor by the
Idaho Department of Agriculture

Regulatory Soil Sampling

I

Soil Test To Determine TH

.
.

Objective:
- T o determine if plant available phosphorus in the soil
is above or below an agronomic rate
- Threshold(TH)
NOT total P found in the soil
TH does not prohibit applications of P
- Vfield is above Lhreshold then may only apply to
P~OSD~ONS
omp uptake.

P
.
-

I

Regulatory Soil Sampling
Why Regulate with
Phosphorus?

P is not readily mobile

Concentration in the soil changes slowly over time
Can be sampled any time of the year
G ves a ciear illd cat8011o i waste appllcall9n rates
oepeno nq ifso!: tests are sIa{,ng I'le same,
increasing, or decreasing

I

RegulatoFy Soil Samplilig

, .
,. ,

a

Regulatory Soil Sampling

Regulatory Soil Sampling

i

Soil Test

I!
-.

Surface Water

Regulatory Soil Sampling
Nutrient Application Rates for P

I

i

Surface Water Concern

.

Regulatory Soil Sampling
Idaho Standard 590
CRITERIA

I

Regulatory Soil Sampling

1I

Soil Test - Plan Maintenance
Soil sample results will be sent to producer

. Alter adequate number of samples taken, trend
analysis will take place.
- Trend anaiysis will show goodibad of program per
crop/siiuaiion

Annual soil testing
Regulatorv soil testing

-

-

Soil Test To Determine Phosphorus Threshold
(PTH)

Annual nutrient budget
Record keeping

Annual Nutrient Budget
Nutrient Budget used to determine
application rates
Application rates based on:
-Current Soil Test
N (within 3 months)
P and K (within 9 months)

application rates
-Application rates based on:
-Crop Uplake (N)

- Min~ialtzationIN)
-Previous o o p (Rasidue(N)

- Pasl Manun? Appscalion(N)
- Impallon Walei(N, P, K)

Annual Nutrient Budget

I
I

Nutrient Budget used to determ~ne
- application rates
-Application rates based on:
Phosphoru~and Potasslum
- u of IFeniI8uiGuider (adjuslad)

Annual Nutrient Budget

I

Realistic Yield Goals

-

Determined for all crops in the nutrient
management plan
Proven yield by the producer
Achievable yield goals for the area including
advancements In technology

Annuai soil testing
Regulatory soil testing

- Soil Test To Determine Phosphorus Threshold (PTH)

Annuai nutrient budget
Record keeping

II

.

Plan Record KeepinglReviewing
Nutrient management plans are reviewed

- his / her representative

- State agency in co-operalion with producer
- NRCS Projects annual reviews

Plan Record KeepinglReviewing
Nutrient management plans are reviewed
annually

- Nutrient Management Praclices should be well
documented/recorded
Pieparalion ol Awvai Nvttienl Budget
Pmure8~on Planned Fadiily Modficalionr

. Nultisni Applicalion liming

-

Nutrient Application Timing
Example:
Liquid Wastes
- Only appiy during active growth period

- Winter applications
Regulabd by ISDA:
- saoplalion:
winlei opplimtionailowed 11 a woicr blidpel shows
~lstcwonord~e~~iwmlelion
will mlocan
- application through irrigation systems
Reouiated by I s D n
- Mxml~mwrmaeIsldIIRegulabb

Modifying The Plan:
Nutrient Management Plan needs re-written for:
- increase in herd size >lo%

- major chsnges in waste handiing

- chsnges in crops or crop rotelion

- change in the sire of appiication vises
- changes in irigalion system
-Remember to stress good record
keeping!

Questions ?

Detachment and Transport
-~

3

Detachment
Soil paitides thal are detached tiom the soil surface

I /

m Causes
m Ra~nfall/mowmelt
ImgaUon

Management of Phosphorus
I

Method of application
a Broadcast

Inwmorated
n

8

Not inwrporated

Injected

T i m i n g of application
Time behveen application and crop use

Watershed Factors

1 1.
I

I

Placernenl on the landscape
rn

Distance from water bodies

I

site Characteristics for P
i

-

m Soil Test P (1.00)
m P fertilizer application rate (0.75)
m P fertiiirer application method (0.50)
m Omanic P source application rate (1.00)
m Organic P s o u m application memod (0.75)
D Runoff class: Non-irrigated(0.50)
Runolf index: Inigaied (0.50)
Runoff conservation pmctices (1.W)
B Soii erosion./ irrigation erosion rates (1.00)
m Distance to receiving waiebdy (1.OD)

=

Risk Analysis Matrix for P
3

General Layout - 9 X 6 matrix

P Risk Assessment Rating
t

l n d e i is additive:

-

LOW- LOWpotential for phosphorus loss under
curtent conditions
1MEDIUM -Some remediation measures needed
s HIGH- High potential for P loss and adverse effects
on suiface andlor ground water. Soil and water
conservation measures and P management plans
needed.
r VERY HlGH - Prioiity area of concern. Aii necessaly
soii and waier conservation measures and nuVient
managemeni plan needed.

PHOSPHORUS AND

I
ONEPLAN Nutrient Management Module

l-

Risk Analysis

m

Assess the potentiai for OH-site
transport of P and N

aQnw.w

.

Suitace water quality P impairment

Nitrate in ground water

m

Any land form where potentiai
movement of P needs to be assessed, or
where nitrate leaching may occur
&&&%
!

Off-Site Movement Factors

..
.

m Factors that influence movemenl of phospholus (PI:
P source
P management
Delachmenl B transpoit

m

Watenhed fanors

..

s Factors that influence movement af nitrate (NO,)

m

N source
N management
Watermanagement
Soil propert~csand stiuctuie

1

P Risk Assessment Background
I
8

ARS research related to P movement and
transport

8

NRCS publication:

.

EngineeringTechnical Note 1901: A
Phosphorus Assessment Tool (August 1994)

- m National effort for all states to develop a
Phosphorus Index

I1

I

Phosphorus Transport Risk Analysis
I
Idaho

Water Quality Tech Note 5 (August

.

Describes assessment used in the OnsPlan
Nutrient Management Module

Includes Excel spreadsheet for
applications outside DnePlan

.

Paperworksheet available

Source of Phosphorus
Rate 01 application

1 /

(1

.
..

Form of agelied
P
..

Animal waste
Liquids /.solids

Commercial lertllizei
Liquids / solids

1

N Risk Assessment Background
1

research related lo N leaching and
groundwater degradation on-going

I
ARS

w Nitrate index efforts:
NRCS Nitrate Leaching index (only inciudes
soil hydrologic group and precipitation)
m Nitrate index - national effort that inwiporates
ail important factors
m

Nitrogen Transport Risk Analysis

I

I

m Idaho Water Quality Tech Note 4 (August
2005J

I/

Dwscribes assessment used in the Oneplan
Nutrient Management Module
Some informatlon used in assessment not
readily available outside OnePian
No spreadsheet avaliabte currently

Site Characteristics for Nitrogen
i

I

a Deep percoiationileaching
index

m inigation efficiency
m Niliogen application rate

m Nitrogen application timing

m Water table depthlsoii type

-

N Risk Assessment Rating
1

index is additive:
m LOW

-

Low potentialfor nitrate loss under current
conditions
r MEDIUM Some remediation measures needed
s HlGH High potential for N loss and adverse effects
on ground water. Soil and water conservation
measures and N management plans needed.
m VERY HlGH Priority area of concern. All necessary
soil and water conservation measures and nutrient
management plan needed.

-

-

-

'
Use O f The Assessments

8

Pianning tool:

s Assess the current condition

a Identify reialive contributions of each factor
w Evaluate alternative solutions

I

Writing a Nutrient
Management Plan Using
Multiple OnePlans
Dustin Olsen

Introduction
Reason for multiple plans
- OnePlan maps are downloaded from internet
-Largest area that can be downloaded is a 3
mile by 3 mile square.
-Many facilities own farm land that is located
further than 3 miles from the animal operation
-Multiple OnePians must be used.

Mapping

Map Organlzation
iuam:ng Maps
- 3 a ry
- WeslfTar!rl

- E3slFarm

Main Plan
Livestock- all livestock will be shown
on Main Plan, exception for livestock
not housed at Main facility
Complete all sections of the plan as if
this is the only plan and there is no
additional land.

From the Bio-Nutrient
Application Schedule and Crop
Bio-Nutrient budget on page #
47 determine the number of
tons remaining for each bionutrient group.
Record these numbers!

Determine the Nutrient Content of
Each Manure Group
+

On page # 16 Determining the
Distribution of Manure on Your
Farm, total the tons of manure
produced on the farm for each
manure group that was not
completely applied.

Divide the total tons of N,P, and K
in each manure group by the total
tons in each group.
Example: Solid Stack
944,687 lbs of N1201,316 tons Solid Stack
4.69 lbs of N per ton of Solid Stack
682,886 lbs of Pl201,316 tons Solid Stack
3.39 lbs of P per ton of Solid Stack
1,493,593 lbs of W201,316 tons
7.41 lbs of K per ton of Solid Stack

Example: Separated Solids
55,186 ibs of N/10,296 tons Sep. Solids
5.36 ibs of N per ton of Separated Solids
40,919 ibs of P/10,296 tons Sep. Solids
3.97 ibs of P per ton of Separated Solids
80,045 lbs of W10296 tons Sep. Solids
7.77 lbs of K per ton of Separated Solids

.
.
.

Manure Nutrient Density
Solid Stack
4.691bs NKon
* 3.391bs PKon
7.411bs W o n

Separated Solids
5.361bs Nmon
* 3.971bs P/Ton
7.771bs KlTon

Subsidiary Plans
Field Names:
-Report will be combined at the end
-Name fieids differently in each subsidiary plan
-Field 1 (Farm A)
-Field 1 (Farm 8 )

Importing a Bionutrient Group
page # 17

Importing a Bionutrient Group

Complete Subsidiary Plans
Continue same process with each
subsidiary plan.
Combine copies of the nutrient
management plans by copying and
pasting.
-Words & Pictures-copy and paste into Word.
-Tabies- copy and paste into Excel and then
into Word.
Write producer summary

-

-

Submitting Files to ISDA
For all dairies and any beef facilities
with 1,000 head capacity submit a
hard copy of the plan to iSDA for
approval.
Also, submit a CD containing a copy
of the farm folder or folders (multiple
one plan) located in the
c:drive/oneplan folder.

If at any time you have questions please
feel free to call me!

.

Dustin Oisen
ISDA Nutrient Management Specialist

208-736-2175

Training Example 2005
Nutrient Management Plan

Nutrient Management Man Prepared For:
Fred Smith
(208) 737-6789
Training Example 2005

Certified Planner:
Number 2 Planner
NMP Planner, No Bull Resources
(208) 999-9999
Producer Signahxe:

Certificated Planner Signature:
Date Compleled:

I
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PRODUCER SUMMARY
Facility Summary

Example Dairy is an existing facility in Oakley, ID. The dairy is currently milking 1200
head of Holstein cows and houses 300 dry. The producer does not have future plans of
expansion at this time. Replacements and young stock are raised off site. Cows are
housed in open lots. The feed alleys are flushed with wastewater. Wastewater from the
lking barn drains to a concrete separator and then to an earthen gravity separator cell
Wastewater from the separation system will enter one of two earthen waste storage po
located on the east side of the facility. The facility has 481.7 acres for land application.
The crop rotation is three years corn silage followed by three years in alfalfa and one year
of barley used for the establishment of alfalfa. Liquid waste is applied uniformly to four
pivots. Solid waste is applied to fields before corn silage and barley. Surplus solid waste
is exported from the facility.
Resource Concerns

Resource Concerns The most immediate resource concern on Example Dairy is to ground
water quality. All fields are sprinkler irrigated. Soils are silt loams with a water table at
48 inches. Based on the site specific resource concerns, sufficient soil P is available for
normal agronomic production except for possible response to a starter fertilizer for
specific crops like potatoes (see Crop Specific Recommendations). Use crop removal
rates or less to reduce soil P down to optimum levels. A long range nutrient management
plan should be considered.

Manure Application Rate Requirement By Year
FIELD: 1 102 acres

Alfalfa, Hay, Cut Early

NIA - No Second

Alfalfa, Hay, Cut Early

NIA - No Second

Alfalfa, Hay, Cut Early

N/A -No Second

Corn, Field, Double

FIELD: 2 127 acres

NIA - No Second

NIA - No Second

Alfalfa,.Hay, Cut Early

NIA - No Second
Crop(2012)

N

--

FIELD: 3 148 acres

FIELD: 4 131 acres

re Application

1

Separated Solid(s) I
Solid Stack+)
Waste Storage ~ond(s)l

663
694
22 1

1

1

The acreage in the table is based on an average crop uptake of 100 lbs PzOs per acre.
These acreage numbers are for estimating export acreage needed.

Hydraulic Balance
Wastewater applications should begin and end with the irrigation season. Depending on
weather and soil conditions, applications outside of this window may be allowed.
Lagoons must be emptied in the fall. Fall application of effluent must be completed prior
to November 15th. No application will be allowed to frozen or snow covered ground.
Spring applications prior to the start of the irrigation season may be allowed if moisture
or nutrients are needed to enhance crop production. You must contact the Department of
Agriculture, Dairy Bureau (208) 332-8550 prior to any wastewater application outside of
the irrigation season. The need for wastewater application outside of the irrigation season
will be evaluated on a case by case basis. Factors considered in granting approval will be
but are not limited to the following; date, existing and forecasted weather conditions,
moisture content of the soil, water holding capacity of the soil, frost layers in the soil, and
crop needs.
Annual Soil Test
Annual soils tests must be taken every year from every field to determine a commercial
fertilization rate. If commercial fertilizer isn't applied (for a perennial crop), annual soil
samples are not required. If you do not apply commercial fertilizer, a complete soil
analysis will need to be conducted initially to determine the nutrient baseline.
Record Keeping
For each field keep a record of annual manure and chemical fertilizer applications.
Include nutrient source, date, time, rate and application method. Records must also be
kept on exported manure. These records should include the name of the person receiving
the manure, source, and quantity of the manure, and the export date.
Facility Testing Requirements
Regulatory soil samples will be required from each field every three to five years. These
samples must be taken from 18-24" for fields listed as a groundwater concern and from O12" for fields listed as surface water concern.
Recommendations for Best Management Pracaces
Nutrient Management Plan Requirements " Solid waste should be applied to corn silage
at a rate of 32 tonslacre to meet the crop rotational phosphorus demand. This application
rate will supply 26 pounds of nitrogen, 106 pounds of phosphate, and ,119 pounds of
potash, depending on mineralization rates. Minimal commercial nitrogen will be needed
based on this rotation.

Training Example 2005
ANALYSIS OF RESOURCE CONCERNS

INTRODUCTION

-

The purpose of this nutrient management plan is to meet agricultural production goals
and to certify that manure and nutrients are properly managed to minimize adverse
impact to surface or groundwater. Plans are written in cooperation with the producer to:
1) Assure proper containment of animal manure and process waste water.
2) Assess resource concerns which exist on the property.
3) Budget nutrient sources to optimize crop water and nutrient needs. Nutrient sources
include commercial fertilizers, animal manure, mineralization of previous crop soil
organic matter, accounting of residues, and irrigation water.

4) When applicable, assess irrigation water management to minimize movement of
nutrients beyond the root zone or with runoff.

If animal manure and/or commercial fertilizers are not properly managed, contaminants
may negatively impact surface andlor groundwater. Some water resource contaminants
associated with poorly managed animal manure and fertilizers are:

Phosphorus in the soil readily adsorbs to soil particles; thus, erosion of soil by
surface runoff is the general mode of phosphorus transport. Even at very low
concentrations, phosphorus can result in plant and algae blooms in surface water
bodies. Alga blooms are a nuisance to boaters, irrigators, and others. Toxins
released by certain algae can be lethal to livestock or other animals that drink the
water. Dissolved oxygen in the water is depleted as algae die and decompose,
sometimes causing fish kills.

Nitrogen in the form of nitrate (NOJ is highly water-soluble and will move with
water, particularly down the soil profile past the root zone if not utilized by plants
(thus becoming a groundwater contamination issue).Nitrates are toxic to infants
under 6 months, and to livestock at high concentrations. In surface water, excess
nitrogen, like phosphorus, can result in nuisance plant and algae growth.

Organic matter in high load decreases dissolved oxygen in a surface water body
when it decomposes. Low levels of dissolved oxygen is harmful or even fatal to
fish and other aquatic life.

Bacteria and microorganism illnesses (pathogens) potentially transmitted through
water by animal manure include Giardia, Typhoid Fever, Cryptosporidium, and
Cholera. Pathogens from animal waste can negatively impact surface and
groundwater quality.

FACILITY DESCRUPTION
Owner Information
Owner (1): Fred Smith
Address: 3200N 4200 E , Oakely, V)
Phone:
(208) 737-6789 Home
(208) 737-6790 Barn

Location
Site Map: Facility site plan illustrated in Figure 1
Soil Conservation District:
County:
Watershed Basin:

West Cassia
Cassia
Goose (USGS Hydrologic Unit Code # 17040211)

ANALYSIS OF RESOURCE CONCERNS
Farm Resource Concerns
Training Exampie 2005 is located in a watershed containing water quality limited
stream segments listed according to the Clean Water Act. Stream segments are listed
because a water quality parameter prevents the attainment of the
"Fishable/Swimmable" goal of the Clean Water Act.
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Training ExampIe 2005 is located in a critical Nitrate-Nitrogen management area
BurleyIMarsh Creek, Priority 1. Nitrate Mana~ement
Areas are designated based
upon bound water quality sampling results. Two priority groups exist follows:

as

~

Prioritv 1 is designated because at least 25% of the ground water sampling locations
within the area exceed 5-milligrams/liter nitrate. This is one-half of the maximum
contaminant level of 10-milligrams/liter nitrate. This nitrate concentration is
considered evidence of significant degradation. Public drinking water systems are required to increase monitoring frequency when this level is reached.
Prior& 2 is designated because at least 50% of the ground water sampling locations
within the area exceed 2-miIligramsIliter nitrate. This concentration threshold provides
an indication of human-caused (anthropogenic) impacts. The upper limit for naturally
occurring @ackground) concentrations of nitrate is considered to be about 2 mdl.
Training Example 2005 is located in a sole source aquifer area - Eastern Snake River
Plain Aquifer.
Field Resource Concerns
No Resource Concerns -

47
60
47
48
47
60

Cobbles
Water Table
Cobbles
Water Table
Cobbles
Water Table

2
3
4

\\'ell 'J'esting llcsults (hte s ~ c r "r. page):
I

Agricu1tura12/5/2005
Well
Well 2 2/5/2005

12

0 8 0

5

0

0

0

0

5

12

0 8 0

4.5

0

0

0

0

5

ISDA REGULATIONS AND THE IDAHO NUTRIENT MANAGEMENT
STANDARD
Nutrient management plans for animal agricultural operations regulated by the Idaho
State Department of Agriculture (ISDA) must be approved by the Idaho State Department
of Agriculture and must follow the Natural Resource Conservation Service (NRCS)
Agriculture Waste Management Field Handbook and the Idaho Nuirient Management
Standard. ISDA regulation and the Standard use soil test phosphorus as the indicator for
environmental impact from agricultural production practices. The Idaho Nutrient

Management Standard is based on a threshold soil test phosphorus level (TH), above
which there is no agronomic advantage to application of phosphorus.
The Idaho Nutrient Management Standard categorizes fields as a surface water concern
or a groundwater concern. A surface water concern indicates that runoff leaves the
contiguous operating unit from normal storm events, rain on snow, frozen ground, or
irrigation. The soil phosphorus threshold for a field with a surface water concern is 40
pprn phosphorus for basic soils (pII > 7) tested with the Olsen method; 60 pprn
phosphorus for acidic soils (pH < 7) tested with the Bray method; and 6 pprn phosphorus
for acidic soils tested with the Morgan method (0-12"Soil Sample Depth).

A groundwater resource concern indicates that runoff does not leave the contiguous
operating unit from normal storm events, rain on snow, frozen ground, or irrigation.
There are two sub-categories for fields identified as having a groundwater concern. The
first category applies to fields with a resource concern within the first five feet of the soil
profile. A resource concern could be shallow soils, gravel, cobble, bedrock, high
groundwater table, or a drained field. These fields are indicated as a groundwater concern
15'. The soil phosphorus threshold for a field with a groundwater concern <5' is 20 pprn
phosphorus for soils tested with the Olsen method; 25 pprn phosphorus for soils tested
with the Bray method and 2.5ppm phosphorus for soils tested with the Morgan method
(1 8-24" Soil Sample Depth).
If a field is not classified as having a surface water concern or a groundwater <5'
concern, by default it is classified as having a groundwater concern >5'. The soil
phosphorus threshold for a field with a groundwater concern >5' is 30 pprn phosphorus
for soils tested with the Olsen method; 45 pprn phosphorus for soils tested with the Bray
method; and 4.5 pprn phosphorus for soils tested with the Morgan method (18-24" Soil
Sample Depth).
Field Phosphorus Threshold

Field

Resource
Concern

1
2
3
4

Groundwater < 5'
Groundwater < 5'
Groundwater < 5'
Groundwater < 5'

P

@pm)
20
20
20
20

P Threshold
Soil Test Depth
18 - 24"
18 - 24"
18 - 24"
18 - 24"

Farm Location
Idaho Transverse Mercator
Coordinates ofthe farm center (meters): X = 2508952.41993242, Y = 1236630.2855196
Map Scale: 1 : 38

Farm Location
Idaho Transverse Mercator
Coordinates of the farm center (meters): X = 2508952.41993242, Y = 1236630.2855196
Map Scale: 1 : 38

Figure 2. Farmstead Map

ANNUAL NUTRIENT BUDGET
The following crop nutrient budget is based on soil test data and cropping information. It
is for one year for the following field-and specified crop information:

Nutrient Budget Summary
.

* Positive values indicate additional nutrients are required; negative values indicate a
nutrient surplus
Acceptable: Sustainable agronomic rate.

Field: 1 Crop: NiA -No Second Crop Yield: 0

'

'

Con~mercinlFertilizer Application
0
0
,
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* Positive values indicate additional nutrients are required; negative values indicate a
nutrient surplus

.

Rate may result in crop nutrient deficit or a potential resource concern.
Acceptable: Sustainable agronomic rate.
Field: 2 Crop: Corn, Field, Double Cropped, S. ID, Imgated Yield: 30
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* Positive values indicate additional numents are required; negative values indicate a
nutrient surplus
Acceptable: Sustainable agronomic rate.

Positive values indicate additional nutrients are required; negative values indicate
a nutrient surplus
Rate may result in crop nutrient deficit or a potential resource concern.
Acceptable: Sustainable agronomic rate.

Field: 3 Crop: Barley-Winter, S. ID, Irrigated Yield: 130

Separated Solid+)
Solid Stack(s)
Waste Storage Pondlsl

0
23
0

Com~nercialFertilizer
Application
'
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0
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* Positive values indicate additional nutrients are required; negative values indicate a
nutrient surplus
Rate ]nay result in crop nutrient deficit or a potential resource concern
Acceptable: Sustainable agronomic rate.
Field: 3 Crop: Alfalfa Hay, Double Crotrped, S. ID, Inigated Yield: 1

Commercial Fertilizer Application
0
0
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Positive values indicate additional nutrients are required; negative values indicate
a nutrient surplus
Rate may result in crop nutrient deficit or a potential resource concern.
Acceptable: Sustainable agronomic rate.
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Field: 3 Crop: Alfalfa, Hay, Cut Early Bloom, S. ID, Irrigated Yield: 9

* Positive values indicate additional nutrients are required; negative values indicate a
nutrient surplus
Acceptable: Sustainable agronomic rate.

Field: 4 Crop: NIA - No Second Crop Yield: 0

* Positive values indicate additional nutrients are required; negative values indicate a
nutrient surplus
Rate may result in crop nutrient deficit or a potential resource concern.
Acceptable: Sustainable agronomic rate.

ANALYSIS
- OF ANIMAL SYSTEM
WASTE STORAGE A

Manure/Biosolid Groups
Manure
Group

Storage
Type

Application
Method

Annual Annual
Nitrogen
Days to
Volume Weight
Incorporation Retention(%)
(ft3) (tons)
441,044 13,915
42
>7 days

Separated Manure Broadcast,
Solid(s) Stored in Incorporated
Open Lot, deeper than 3
inches
Arid
Region
462,047 14,578
42
>7 days
Manure Broadcast,
Solid
Stack(s) Stored in Incorporated
Open Lot, deeper than 3
inches
Arid
Region
147,015 4,638
26
NIA
Irrigation
Waste
Waste
Storage Storage
Pond(s) Pond,
Diluted >
50%
* in Nitrogen Retention % Column means "Overridden Nitrogen Values"
Manure Group
Waste Storage Pond@)
Solid Stack@)
Separated Solid@)

% To
Group
% To
Group
% To
Group

Dry Cows
10
60
30

Lactating Cows
15
40
45

Annual Production of Nutrients
The nutrient values were calculated based on animal weight and nitrogen loss estimates
as described in the NRCS Agricultural Waste Management Field Handbook guidelines
(1996). The calculations are estimates, and manure testing is recommended for more
accuracy, as manure nutrient content varies widely among operations.

Nutrient Distribution on Facility

Total Nutrients
Produced
Separated Solid(s)
Solid Stack(s)
Waste Storage Pond(s)
Nutrients Exported
Nutrients Onsite

Pounds
N

Pounds
PzO5

Pounds

YO

KzO

of TotaI

137263

157838

267853

60845
63742
12676
76879
60384

66292
69449
22097
83761
74077

112498
117856
37499
142144
125709

43
45
13
54
46

Comments on Biouutrients
No Comments
Dairy Water Values

1

Dairy Water Values

/

1

Dairy Process Water:
5501 /M& Parlor Cleaning Water:
Dairv Parlor Water: 1 4001 1
Hose Volume: 1

1

Bulk Tank water:
Cow Prep Water:

1501

/12480/

Automatic Backflush: 1 12001

I

/

Flush ~01ume:l
Deck Flush Volume:

1

Other Volume:

Sprinkler volume: (10800( (EIofdingPen Cleaning Water:
Hose Volume:
Manual Cow prep:/ 480)

1

Dairv Eaui~mentWater:

1.

1

1223261

Compressor Water:
Vacuum Pump Water:

I

I

/

1

I

1

800
800
0
0
0
1600

/

1600

lush volume: I

0

01 [

Other Volume: (
01 IFreesta~AJle~
Flush:

01
0

Pre-Cooler Water: (223261IExcess Water

I

Glycol Chiller Water: /
Miscellaneous Equipment water:

1

01
301

1

/

Washing Machine ~ a t e r : j 301 1

I

Miscellaneous water:[

01

1

Cow water:] 360001
Group I:/-13674

1
'1

Group 2: 13200

I

Milkhouse Water

I

-I

Bulk Tank(s)
Bulk Tank ID[ Size l ~ o l u m e

0 Total Dairy Water:

15460

-

Comments
Cow Prep Comments:
Cows are washed in the holding pen during the months when they need it no more than
Feb - Mar and Oct - Dec. Cows are pre-dipped with a iodine solution from drop hoses

MANURE STORAGE SUMMARY

I

Total Annual Liquid Capacity Required
Storage
Recommended Capacity
Yo
Contained
Cubic Feet
Days

Bio-Nutrient
Group
Waste Storage
Pond@)
Corral Area 1

Storage Vol.
Cubic Feet

147,015

100%

180

72,501

58,161

100%

180

58,161

Corral Area 2

58,161

100%

180

58,161

Corral Area 3

43,621

100%

180

43,621

Feed Storage
Area 1

123,741

100%

180

123,741

Area 1

24,234

180

24,234

Area 2

24,234

1

100%
100%

180

24,234

752.387

1

100%

Process Water

1

1

1

I

180

Total Annual Solid Capacity
IBio-Nutrient ~rou~~Recommended
Capacity Cubic ~ e e t l %Contained
Separated Solid(s)

I

441,044

Solid Stack(s)

1

462.047

Lactating Cows
Dry Cows

I
I

100%

I

643,774

0%
100%

161,000

100%

I

371,040

Existing Storage Containers

Lactating
Feed
Waste Separated
Area Area
Dry Cow:
Storage Days
Solid Corral Corral Corral
~
r
o
c
e
s
s
~
a
t
e
rCOWS Storage
Storage
- bed din^
1
2
Unit Name Stored
Solid(s) Stack(s) Area 1 Area 2 Area 3
Bedding
Area
Pond

Corral
Area 2
Corral
Area 1
Corral
Area 3
Feed
Storage
Area 1
Area 1 and
2
Lagoon 1
Lagoon2
Separated
Solids Stg

180

0%

0%

0%

0%

100%

0%

0%

0%

0%

0%

0%

0%

180

0%

0%

0%

100%

0%

0%

0%

0%

0%

0%

0%

0%

180

0%

0%

0%

0%

0%

100%

0%

0%

0%

0%

0%

0%

180

0%

0%

0%

0%

0%

0%

100%

0%

0%

0%

0%

0%

180

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

180
180

50%
50%

0%
0%

0%
0%

0%
0%

0%
0%

0%
0%

0%
0%

0%
0%

0%
0%

50%
50%

0%
0%

0%
0%

180

0%

100%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

100%100%

I

New Storage Containers Required

Storage Unit Name( DaysStored
No Data

(NO

I

Data

NO Data

I@lDays~toredl

Containment of Rousing Facility Waste and Corral Runoff
It is important that water from housing facilities and contaminated runoff from corrals be
contained andlor diverted to the lagoon storage system. As stated in the Idaho State
Department of Agriculture (ISDA) regulation, a discharge is allowed only under large
precipitation events (>25yr, 24hr storm event). Lagoon structures must be properly
designed, operated, and maintained to contain all barn wastewater and contaminated
runoff from a 25-year, 24-hour rainfall event for the site location and maintained to
contain all runoff from accumulation of winter precipitation from a one in five-year
winter. Animals confined in the CAFO may not have direct contact with canals, streams,
lakes, or other surface waters.
Comments
No Comments

BIO-NUTRIENT EXPORT INFO
Exported Bio-Nutrient Summary
Bio-Nutrient
Group Name
Solid Stack(s)
Separated Solid@)

Amount Consumer

I

5369 Training 2
12213 Training 2

Consumer's Telephone Acres
Address
IN~z-~Y,,,

I Near-by,,,

I
I

1

360
360

ANALYSIS OF CROPPING SYSTEM
-

Farming Operation
Total Acres: 508.6

Crop Production History
THIS IS NOT A FERTILIZER RECOMMENDATION

Crop Rotation Name: Alfalfa/Corm-Triticale Silage

Triticale Haylage, Winter,

" Nitrogen and Potassium Requirements assume zero credits
Mapped Resource Concern(s)

ANALYSIS OF IRRIGATION PRACTICES

Irrigation Management
Proper irrigation management depends on factors such as the following.
Irrigation Efficiency: The efficiency with which the irrigation wets the entire crop
root zone. This takes losses that occur from evaporation, runoff and deep
percolation.
Crop Evapotranspiration Rate (ET): The combined rate a1 which watcr from the
soil profile is evaporated into the atmosphere and transpired from the crop. The
rate is expressed in units ofincheslday.
Management Allowable Depletion (MAD): The percentage of water, which can be
depleted from the soil before the crop, experiences water deficiency stress.
Available Water Holding Capacity in the Soil (AWH): The amount of water the
pores in the soil profile can hold against gravity. The AWH is expressed as inches
of water per inch of soil.
Crop Rooting Depth: The depth in the soil profile to which the crop roots can
penetrate.
Pivot Irrigation Summary
Field Name: 1
20 0 %
5/1/2005
Alfalfa, Hay, Cut Early
Bloom, S. ID, higated
960.0 gpm
1300 ft
.O %

EvaporalioniDrift Losses:
Date of Initial Irrigation:
Current Crop
System Flow Rate:
Length of Pivot:
Estimated Runoff:

Month
Mar
AP~

Days Between
Irrigation
.O

One Pivot
Cycle (hrs)
.O

4.0

.O

Water Applied (inf

Net Irrigation
Requirement (in)

Deep
Perc.

Irrigation
Deficit (in)

.O

.O

.O

.O

.O

.4

.O

.O

.O

.O

May

4.0

48.0

.8

3.6

Jun

4.0

48.0

.8

5.2

.O

.O

Jul

4.0

48.0

.8

7.6

.O

.O

Aug

4.0

48.0

.8

6.1

.O

.O

SeP
Oct

4.0

.o

48.0
.O

Current Crop
System Flow Rate:
Length of Pivot:
Estimated Runoff:
Days Between
Jirigation
.O

One Pivot
Cycle (hrs)
.O

AP~
May
Jun
Jul

4.0
4.0
4.0
4.0

Aug
Sep
Oct

Mar

.o

.O

Irrigation
Deficit (in)
.O

.o

.o

.o

.o

.o

48.0
48.0
48.0

.8
.8
.8

.O
1.4

3.9
4.0

.O

5.1

.I

.O

4.0
4.0

48.0
48.0

.8
.8

.O
.2

.o

.o

.O

6.6
3.5
.4

.O
.O
.O

Water

Days Between
Irrigation

One Pivot
Cycle (brs)

Water Applied (in)

Net Irrigation
Requirement (in)

.o

.o
.o

.O

.o

.o

48.0

.8

.7
3.4

4.0
4.0

.o

.O

Pivot Irrigation Summary
Field Name: 3
20.0 %
5/1/2005
Barley-Winter, S. ID,
Irrigated
960.0 gpm
1300 ft
.O %

System Flow Rate:
Length of Pivot:
Estimated Runoff:

AP~
May

.2

.O

Deep
Perc.
.O

Current Crop

Mar

.O
.o

Net Irrigation
Requirement (in)
.O

EvaporationlDrift Losses:
Date of Initial Irrigation:

Month

3.3

Pivot Irrigation Summary
Field Name: 2
20.0 %
5/1/2005
Corn, Field, Double
Cropped, S. ID, Irrigated
960.0 gpm
1300 ft
.O %

EvaporationlDrift Losses:
Date of Initial Irrigation:

Month

.8
.O

Deep
Perc.
.O

Irrigation
Deficit (in)

.o

.o

.O

.O

.o

Jun
JuI
Aug
S ~ P
Oct

4.0

48.0

.8

5.6

4.0

48.0

.8

48.0

4.0
4.0
.O

-

4.3

.O
.3

.O
.O

.8

.O

4.9

.O

48.0

.8

.o

5.4

.o

.o

.O

.o

.o
.o

Net Imgation
Requirement (in)
.O

Deep
Perc.
.O

Irrigation
Deficit (in)
.O

Pivot Irrigation Summary
Field Name: 4
20.0 %
5/1/2005
Alfalfa, Hay, Cut Early
Bloom, S. ID, Imgated
960.0 gpm
1300 ft
.O %

EvaporationiDrift Losses:
Date of Initial Irrigation:
Current Crop
System Flow Rate:
Length of Pivot:
Estimated Runoff:

Month

Mar
APr
May
Jun
Jul
Aug
SeP
oct

Days Between
Irrigation
.O

One Pivot
Cycle (hrs)

4.0

4.0

.O
48.0
48.0
48.0
48.0
48.0

.o

.o

4.0
4.0
4.0
4.0

.O

Water

(in)
.O
.O
.8
.8
.8

.4

.O

.O

3.6
5.2
7.6

.o

.o

.O

.O
.O

.8

6.1

.8

3.3

.o

.2

.O
.O
.O

.O

.O

.O

.o

Appendix A: ANALYSIS OF SOIL
CHARACTERISTICS
Soil Survey (USDA NRCS) information was used to describe the soil variations across each field. This is
not absolute and may vary for each specific situation. The soil map has broad areas that have distinctive
pattern of soils, relief, and drainage. Each map unit on the soil map is a unique natural landscape.
.
..
Typically, it consists of one or more major soils or misceilaneous areas and some minor soils or
miscellaneous areas. It is named for the major soils or miscellaneous areas. Because the minor soils are not
described in the following summary, the combined acreage for all major soils will be less than the acreage
for each field.
Table 1. Soil type across each field

I

Field Name

Soil Type

Percentage

1

I WODSKOW 1

75

I

DRAX

85

/ WODSKOW I

75

JESCALANTE~

2

3

1

69.25
8.23

1

SL

90

84.74
12.75

I WODSKOW I

75

90.27

SL

ESCALANTE

90
85

5.56

SL

0.49

SIL

75

15.99

L

1

I

DRAX
BEETVILLE

1

4

Approximate
Surface ~exture'
Acreage

1 WODSKOW 1

( ESCALANTE I

75
90

.

1

.

1

97.4
1.06

1

I

SL
SIL
SL

1

SL
SL

I

Note: 1- See Appendix A.
Table 2 contains important soil characteristics for each of the fields identified in this plan. Each soil
characteristic listed is representative for the entire field based on a weighted average. (Carrtiun: USDA
NRCSSoii Survey infurnration was rrsed to estimale the i~aluesreported in Tuble 2. These are nut ubsulute
vulues and may vaiy,for each spec& situation. They are estimated values representative fur eachfield.)
The following includes a brief description of each of those factors:
Dominant Surface Texture -- The predominant texture of the surface layer. Soil texture is the relative
proportion, by weight, of the particle separate classes (sand, silt, and clay) fmer than 2 mm in equivalent
diameter. Soil texture influences engineering works and plant growth and is used as an jndicator of how
soils formed. (See Appendix A)
Available Water Capacity (AWC) --The volume of water that should be available to plants if the soil,
inclusive of fragments, were at field capacity. It is commonly defined as the difference between the amount
of so11moisture at lield capacity and the anlount at permanent wilting point. Typical :\variable Water
Capac~t~es
are 0.6 inches foot i ~ arSand :ad 2.0 mches~fborTor a Silt Loarn. Available Water Capacity is
an important soil property in developing water budgets, predicting droughtiness, designing and operating
irrigation systems, designing drainage systems, protecting water resources, and predicting yields.

Surface Soil Erodibility Factor (K) -- A factor which quantifies the susceptibility of soil detachment by
water. Factors vary from a low of0.02 Lo a bigh of0.64.
Soil Loss Tolerance (T) --The maximum amount of erosion at which the quallty of a soil as a medlum for
plant growth can be maintarned.
Slope -- The difference m elevatton between two polnts expressed as a percentage ofthe dtstance between
those points.
Permeability -- The quaflly of the soil that enables water or arr to move tluough it.
Permeability Class --Permeability expressed by classes ranging from very rapid to impermeable. (See
Appendix A)
Runoff Class - An index of the likelihood for runoff to occur based on inherent soil and slope characteristic.
Runoff classes range from Negltgible to Very I-Iigh. (See Appendix A)
Surface pH -- A numerical expression of the relative acidity or alkalinjty of the surface soil layer.
Surface pH Classification -- A general descriptive tenn for soil pH, acid or alkaline.
Table 3 contains additional important soil characteristics for each of the fields identified in this plan. Each
soil characteristic listed represents a potential limiting condition within the soil profile (< 5 feet) across the
field. (Caution: USDA 1VRCSSoilSctrvey information was used to estimare ihe i,alare,s reported in Table 2.
T h m are not absolute valucs cmd may vaiyfor each specific sittiation. They are estimated i~alue.~
representativefm ecc(:hfield.) The following includes a brief description of each of those factors:
Soil Layer with > 50 % Gravel, Cobble or Stone -- A layer comprised of more than 50 % gravel, cobbles or
stones.
Pan - A compact, dense layer in the soil that impedes the movement of water and the growth of roots
Examples include: hardpan, claypan, plowpan, andkagipan. (See Appendix A)
Rock -- A layer oirock in tlte soil that impedes l11e movement of water and the growth of roots.
Seasonal High Water Table -- A seasonal water table that exist near the surface
Drainage Class - Drainage class identifies the natural drainage condition of the soil. It refers to the
frequency and duration of wet periods. Alteration of the water regime by humans, either through drainage
or irrigation, is not a consideration unless the alterations have significantly changed the morphology of the
soil. (See Appendix A)
Hydrologic Group-- A group of soils having similar runoff potential under similar storm and cove1
conditions.

Table 2. Soil characteristics representative for each field
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7.8

0.26

4
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.I

1

3.73

2

SYl27.16)

7.31

0.24

4

-I

-1

0.94

3.99

3

SL(126.H)

7.55

0.26

4

-1

-I

4

SL(I31.04)

7.51

0.24

I

-I

-I

1 1
I I
0.98

3.59

I

3 9

I 1
MzF
( 1
(
I 1
I M"&yly
I 1
ModPateiy
Rapid

M

~

~

LV

7.86

N

7.93

l Ny

7.81

LV

7.9

1
1
1
1

Alkdic

Akdioc
Alkdi.

~kdioc-

NOTES:
t - See Appendix A.
2 - PERMEABILITY CLASSES: VR = Very Rapid, R = Rapid, MR = Moderately Rapid, M = Moderate,
MS = Moderately Slow, S = Slow, VS = Very Slow, I = Impermeable.
3 - RUNOFF CLASS: N = Negligible, LV = Very Low, L = Low, M = Medium, H = High, HV = Very
High.

Table 3. Soil characteristics that represent a potential limiting condition within the
soil profile (< 5 feet) across the entire field.
-

I

I

I

IIXpib ta Limiiing bye c I f a .so3 Laya with > so %Gravok cobbit

1

I

oi~lond

,

Dvih

lor i i ~ i n e
by-< I

reex - ?an'

I

w!hto Lunilbe Layac I fon - Rock

NOTES:
1 - See Append~xA.
2 GRAVEL, COBBLE, or STONE. GRV = Very Gravelly, GRX = Extremely Gravelly, CBV = Very
Cobbly, CBX = Extremely Cobbly, STV = Very Stony, STX = Extremely Stony, WB = Weathered
Bedrock, and UWB = Unweathered Bedrock.
3 - DRAINAGE CLASS: E = Excessively drained, SE = Somewhat Excessively drained, W = Well
drained, MW = Moderately Well drained, SP = Somewhat Poorly drained, P =Poorly dramed, VP = Very
Poorly drained.

-

ANALYSIS OF SOIL CHARACTERISTICS LegendSoil Pan
Hardpan - A hardened or cemented layer soil horizon, or layer. The soil material is sandy, loamy, or
clayey and 1s cemented by iron oxide, silica, calcium carbonate, or other substance.
Claypan - A slowly permeable soil horizon that contains much more clay than the horizon above it. A
claypan is commonly hard when dry and plastrc or stiff when wet.
Plowpan - A compacted layer formed in the soil directly below the plow layer.
Fragipan - A loamy, brittle subsurface horizon low in porosity and content of organic matter and low or
moderate in clay but high in silt or very fine sand. A fragipan appears cemented and restrict roots. When
dry,it is hard or very hard and has a higher bulk density than the horizon or honzons above. When moist, it
tends to rupture suddenly under pressure rather than deform slowly.

Soil Drainage Class
Excessively drained (E). Water is removed very rapidly. The occurrence of internal free water commonly
is very rare or very deep. The soils are commonly coarse-textured and have very high hydraulic
conductivity or are very shallow. They are not suited to crop production unless irrigated.
Somewhat excessively drained (SE). Water is removed from the soil raprdly. Internal fiee water
occurrence commonly is very rare or very deep. The soils are commonly coarse-textured and have high
saturated hydraulic conductivity or are very shallow. Without irrigation, only a narrow range of crops can
be grown and yields are low.
Well drained 0.
Water is removed from the soil readily but not rapidly. Internal kee water occukence
commonly is deep or very deep; annual duration is not specified. Water is available to plants throughout
most of the growing season in humid regions. Wetness does not inhibit growth of roots for significant
periods during m o s t g m h g seasons.
Water is removed from the soil somewhat slowly during some periods of
Moderately well drained 0.
the year. Internal free water occurrence commonly is moderately deep and transitory through permanent.
The soils are wet for only a short time within the rooting depth during the growing season, but long enough
that most mesophytic crops are affected. They commonly have a moderately low or lower saturated
hydraulic conductivity in a layer within the upper 1 m, periodically receive high rainfall, or both.
Somewhat poorly drained (SP). Water is removed slowly so that the soil is wet at a shallow depth for
significant periods during the growing season. The occurrence of internal free water commonly is shallow
to moderately deep and transitory to permanent. Wetness markedly restricts the growth of mesophytic
crops, unless artificial drainage is provided. The soils commonly have one or more of the following
characteristics: low or very low saturated hydraulic conductivity, a high water table, additional water from
seepage, or nearly continuous rainfall.
Poorly drained (P). Water is removed so slowly that the soil is wet at shallow deptbs periodically during
the growing season or remains wet for long periods. The occurrence of internal free water is shallow or
very shallow and common or persistent. Free water is commonly at or near the surface long enough during

the growing season so that most mesophytic crops cannot he grown, unless the soil is artificially drained.
The soil, however, is not continuously wet directly below plow-depth. Free water at shallow depth is
usually present. This water table is commonly the result of low or very low saturated hydraulic conductivity
of nearly continuous rainfall, or of a combination of these.

-

Very poorly drained (VP). Water 1s removed from the soil so slowly that free water remams at or very
near the ground surface during much of the growlng season. The occurrence of mternal 6ee water 1s very
shallow and perststent or permanent. Unless the soil 1s anificlally dramed, most mesophyt~ccrops cannot
be grown. The soils are commonly level or depressed and frequently ponded. If rainfall 1s high or nearly
continuous, slope gradients may he greater.

Soil Hydrologic Group
Group A - Soils that have low runoff potential and high infiltration rates even when thoroughly wetted.
They consist chiefly of deep, well to excessively drained sands and gravels. These soils have a high rate of
water transmission (greater than 0.30 i n h ) .
Group B - Soils that have moderate infiltration rates when thoroughly wetted. They consist chiefly of
moderately deep to deep, moderately well to well drained soils with moderately fine to moderately coarse
textures. These soils have a moderate rate of water transmission (greater than 0.15 - 0.30 Mr).
Group C - Soils that have low infiltration rates when thoroughly wetted. They consist chiefly of soils with
a layer that impedes downward movement of water and soils with moderately fine to fine texture. These
soils have a low rate of water transmission (greater than 0.05 - 0.15 in/hr).
Group D - Soils that have high runoff potential. They have very low inftltration rates when thoroughly
wetted. They consist chiefly of clay soils with high swelling potential, soils with a permanent high water
table, soils with a claypan or clay layer at or near the surface, and shallow soils over impervious material.
These soils have a very low rate of water transmission (greater than 0.0 - 0.05 Mr).

Soil Permeabilitv Class
V e r y Rapid:
20.0 to 100.0 incheshour
Rapid:
6.0 to 20.0 incheshour
Moderately Rapid: 2.0 to 6.0 incheshour
Moderate:
0.6 to 2.0 incheshour
Moderately Slow: 0.2 to 0.6 incheshour
Slow:
0.06 to 0.20 inches
V e r y Slow:
0.0015 to 0.06 incheshour
Impermeable:
0.0000 to 0.0015 incheshour

Soil Texture Modifiers, Texture Class and Terms Used in Lieu of Texture.
Texture Modifiers
Texture Class
ASHY Ashy
C
Clay
BY
Bouldery
CL Clay loam
B W Very bouldery
COS Coarsesand
BYX Extremely bouldery
COSL Coarse sandy loam
CB
Cobbiy
FS
Finesand
CBV Very cobbly
FSL Fine sandy loam
CBX Extremely cobbly
L
Loam
CN
Channery
LCOS Loamy coarse sand
CNV Verychannery
LFS Loamy fine sand
CNX Extremely channery
LS
Loamysand
COP Coprogenous
LVFS Loamy very fine sand
DIA Diatomaceous
S
Sand
FL
Flaggy
SC Sandy clay
FLV Very flaggy
SCL Sandy clay loam
FLX Extremely flaggy
SI
Silt
GR
Gravelly
SIC Silty clay
GRC Coarse gravelly
SICL Silty clay loam
GRF Fine gravelly
SIL Silt loam
GRM Medium gravelly
SL
Sandyloam
GRV Very gravelly
VFS Very fine sand
GRX Extremely gravelly
VFSL Very fine sandy loam
GS
Grassy
GYP Gypsiferous
HB
Herbaceous
HYDR Hydrous
MEDL Medial
MK Mucky
MR Marly
MS
Mossy
PBY Parabouldery
PBYV Very Parabouldery
PBYX Extremely Parabouldery
PCB Paracobbly
PCBV Very Paracobbly
PCBX Extremely Paracobbly
PCN Parachannery
PCNV Very Parachannery
PCNX Extremely Parachannery
PF
Permanently frozen
PFL Paraflaggy
PFLV Very Paraflaggy
PFLX Extremely Paraflaggy
PGR Paragravelly
PGRV Very Paragravelly

Terms used in lieu of texture
BR
Bedrock
BY
Boulders
CB
Cobbles
CN
Channers
DUR Duripan
FL
Flagstones
G
Gravel
HPM Highly Decomposed plant mater
MAT Material
MPM Moderately Decomposed plant n
MPT Mucky peat
MUCK Muck
OR
Ortstein
PBY Paraboulders
PC
Petrocalcic
PCB Paracobbles
PCN Parachanners
PEAT Peat
PF
Petroferric
PFL
Paraflagstones
PG
Paragravel
PGP Petrogypsic
PL
Placic
PST
Parastones
SPM Slightly Decomposed plant mate
ST
Stones
W
Water

PGRX Extremely Paragavelly
PST Parastony
PSTV Very Parastony
PSTX Extremely Parastony PT
Peaty
ST
Stony
STV Very stony
STX Extremely stony
WD Woody

Appendix B: NUTFUENT RISK ANALYSIS
FIELD: 1
Overall Risk Rating: Metlium
Medium potential for phosphoms loss. Some remediation measures should be undertaken to minimize the
probability of phosphorus loss.

Risk Rating: Very High
Soil Test P
Soil Test Depth I Phosphorus Concentration 0-12": 36
Soil Test Depth I Phosphorus Concentration 18-24": 18
Idaho Nutr. Management Standard Threshold: 20 Soil Test Type: Olsen
Comments: Soil test P is very high and may be approaching the critical Phosphorus
Threshold. Test soils annually to monitor buildup or decline in soil P.
Phosphorus Fertilizer Application Rate
Phosphorus Application Rate: 0
Comments: No Data

Risk Rating: Very Low or N.A.

Risk Rating: Very High
Phosphorus Fertilizer Application Method
Phosphorus Application Method: Surface applied no incorporation with containment
Comments: For greatest phosphorus efficiency place commercial fertilizer P with
planter or inject > 2"; otherwise incorporate > 3" by disking, chiseling, etc.
Risk Rating: I-ligh
Manure Phosphorus Application Rate
Manure Application Rate: 139
Comments: Sufficient soil P is available for normal agronomic production except for
possible response to a starter fertilizer for specific crops like potatoes (see Crop Specific
Recommendations). Use crop removal rates or less to reduce soil P down to optimum
levels. A long range nutrient management plan should be considered.

Risk Rating: Hi&
Manure Phosphorus Application Method
Manure Application Method: Incorporated >3 inches (Diskinglchiseling)
Comments: For greatest phosphorus efficiency inject Organic P > 2" or plow; otherwise
incorporate > 3" by disking, chiseling, etc. Where phosphorus is applied with imgsion,
time applications to coincide as closely as possibIe with plant uptake. Emergency
applications outside the growing season must be based on a water balance.
Irrigation Runoff Index (Irrigated)
Comments: No Data

Risk Rating: Very Low or N.A.-

Surface Irrigation or Overhead Irrigation
Comments: No Data

Risk Rating: Very Low or N.A.

Risk Rating: Very Low or N.A.
Runoff Best Management Practices
List best management practices that mitigate runoff(See Appendix B)
Comments: No Data
Distance to Surface Water Body: 10
Comments: No Data

Risk Rating: Very Low or N.A.

FIELD: 2
Overall Risk Rating: Medium
Medium potential for phosphorus loss. Some remediation measures should be undertaken to minimize the
probability of phosphorus loss.

Risk Rating: Nigh
Soil Test P
Soil Test Depth / Phosphorus Concentration 0-12": 29
Soil Test Depth 1 Phosphorus Concentration 18-24": 15
Idaho Nutr. Management Standard Threshold: 20 Soil Test Type: Olsen
Comments: Soil test P is high and may be approaching the critical Phosphorus
Threshold. Test soils annually to monitor buildup or decline in soil P.
Phosphorus Fertilizer Application Rate
Phosphorus Application Rate: 0
Comments: No Data

Risk Rating: Very Low or N.A.

Risk Rating: Medium
Phosphorus F e r t i i e r Application Method
Phosphorus Application Method: Incorporated >3 inches (~iskingldhiseling)
Comments: For greatest phosphorus efficiency place commercial fertilizer P with
planter or inject > 2".
Manure Phosphorus Application Rate

Risk Rating: High

Manure Apptication Rate: 139
Comments: Sufficient soil P is available for normal agronomic production except for
possible response to a starter fertilizer for specific crops like potatoes (see Crop Specific
~ecommesdations).Use crop removal rates or less to reduce soil P down to optimum
levels. A long range nutrient management plan should be considered.
Risk Rating: Hi$
Manure Phosphorus Application Method
Manure Application Method: NIA
Comments: For greatest phosphorus efficiency inject Organic P > 2" or plow; otherwise
incoiporate > 3" by disking, chiseling, etc. Where phosphorus is applied with irrigation,
time applications to coincide as closely as possible with plant uptake. Emergency
applications outside the growing season must be based on a water balance.
Irrigation Runoff Index (Irrigated)
Comments: No Data

Risk Rating: Very Low or N.A.

Surface Irrigation or Overhead Irrigation
Comments: No Data

Risk Rating: Very Low or N.A.

Risk Rating: Very Low or N.A.
Runoff Best Management Practices
List best management practices that mitigate runoff(See Appendix B)
Comments: No Data
Distance to Surface Water Body: 10
Comments: No Data

Risk Rating: Very Low or N.A.

FIELD: 3
Overall Risk Rating: Medium
Medium potential for phosphoms loss. Some remediation measures should be undertaken to minimize the
probability of phosphorus loss.

Risk Rating: Vety High
Soil Test P
Soil Test Depth I Phosphorus Concentration 0-12": 36
Soil Test Depth / Phosphorus Concentration 18-24": 14
Idaho Nutr. Management Standard Threshold: 20 Soil Test Type: Olsen
Comments: Soil test P is very high and may be approaching the critical Phosphorus
Threshold. Test soils annually to monitor buildup or decline in soil P.
Phosphorus Fertilizer Application Rate
Phosphorus Application Rate: 0
Comments: No Data

Risk Rating: Very Low or N.A.

Risk Rating: Medium
Phosphorus Fertilizer Application Method
Phosphorus Application Method: Incorporated >3 inches (DiskingJChiseling)
Comments: For greatest phosphorus efficiency place commercial fertilizer P with
planter or inject > 2".
Risk Rating: High
Manure Phosphorus Application Rate
Manure Application Rate: 139
Comments: Sufficient soil P is available for normal agronomic production except for
possible response to a starter fertilizer for specific crops like potatoes (see Crop Specific
Recommendations). Use crop removal rates or less to reduce soil P down to optimum
levels. A long range nutrient management plan should be considered.
Risk Rating: Iiigh
Manure Phosphorus Application Method
Manure Application Method: Incorporated < 3 inches (Harrowingetc)
Comments: For greatest phosphorus efficiency inject Organic P > 2"or plow; otherwise
incorporate > 3" by disking, chiseling, etc. Where phosphorus is applied with irrigation,
time applications to coincide as closely as possible with plant uptake. Emergency
applications outside the growing season must be based on a water balance.
Irrigation Runoff Index (Irrigated)
Comments: No Data

Risk Rating: Very Low or N.A.

Surface Irrigation or Overhead Irrigation
Comments: No Data

Risk Rating: Very Low or N.A.

Runoff Best Management Practices
Risk Rating: Very Low or N.A.
List best management practices that mitigate runoff(See Appendix B)
Comments: No Data
Distance to Surface Water Body: 10
Comments: No Data

Risk Rating: Very Low or N.A.

FIELD: 4
Overall Risk Rating: Medium
Medium potential for phosphorus loss. Some remediation measures should be undertaken to minimize the
probability of phosphorus loss.

Risk Rating: High
Soil Test P
Soil Test Depth / Phosphorus Concentration 0-12": 31
Soil Test Depth 1 Phosphorus Concentration 18-24": 15
Idaho Nutr. Management Standard Threshold: 20 Soil Test Type: Olsen
Comments: Soil test P is high and may be approaching the critical Phosphorus

Threshold. Test soils annually to monitor buildup or decline in soil P.
Phosphorus
- Fertilizer Application Rate
Phosphorus Application Rate: 0
Comments: No Data

Risk Rating: Very Low or N.A.

Risk Rating: Very High
Phosphorus Fertilizer Application Method
Phosphorus Application Method: Surface applied no incorporation with containment
Comments: For greatest phosphorus efficiency place commercial fertilizer P with
planter or inject > 2"; otherwise incorporate > 3" by disking, chiseling, etc.
Risk Rating: 1-1 igh
Manure Phosphorus Application Rate
Manure Application Rate: 164.9
Comments: Sufficient soil P is available for nonnal agronomic production except for
possible response to a starter fertilizer for specific crops like potatoes (see Crop Specific
Recommendations).Use crop removal rates or less to reduce soil P down to optimum
levels. A long range nutrient management plan should be considered.
Risk Rating: Medium
Manure Phosphorus Application Method
Manure Application Method: N/A
Comments: For greatest phosphorus efficiency inject organic P > 2" or plow.
Irrigation Runoff Index (Irrigated)
Comments: No Data

Risk Rating: Very Low or N.A.

Surface Irrigation or Overhead Irrigation
Comments: No Data

Risk Rating: Very Low or N.A.

Risk Rating: Very Low or N.A.
Runoff Best Management Practices
List best management practices that mitigate runoff(See Appendix B)
Comments: No Data
Distance to Surface Water Body: 10
Comments: No Data

Risk Rating: Very Low or N.A.

FIELD: 1
Overall Risk Rating: Medium
Leachmg losses may be contnbutmg to soluble nuhlent leacl~ingbelow the root zone dunng some years.

Risk Rating: Very Low or N.A.Percolation
Deep Percolation (as % of Evapotranspiration): <5% Over ET
Comments: Nutrient leaching should not be a problem, however, there is a potential salt
balance problem (and the crop's water requirement may not be completely satisfied).
Evaluate whether adequate water is being applied to meet salt (leaching) requirements. If
irrigation water has a high Electrical Conductivity (EC)/Sodium Adsorption Ration
(SAR) salt balance may be critical.
Risk Rating: Very Low or N.A.
Nitrogen Application Rate
Comments: Some potential for nitrogen leaching if excess water is applied from
irrigation andlor precipitation events. Potential for yield reduction from a nitrogen
deficiency. Use soil and/or plant test and appropriate fertilizer recommendation for
determining nutrient application rates.
Risk Rating: High
Nitrogen Application Timing
Comments: Follow Nitrogen application recommendations and apply according to crop
growth needs. If all fertilizer nitrogen must be preplant applied in the spring then make
applications when (there is the least potential for a leaching event following application).
(If possible) use a nitrification inhibitor to delay nitrification of ammonia-nitrogen until
plant growth increases and additional nitrogen is needed.
Irrigation Efficiency
Comments: No Data

Risk Rating: Very Low or N.A.

Risk Rating: Very High
S o w a t e r Table Depth
Comments: Because the water table is near the surface (and/or the soil is shallow) and
the dominant soils have moderate to high infiltration rates and water transmission, this
field is vulnerable to ground water contamination. Nutrient Ieaching and subsequent
subsurface transport to ground water and interconnected surface water may be a
significant concern.
FIELD: 2
Overall Risk Rating: High
Leaching losses are likely contributing to soluble nutrient leaching below (he root zone during some years.
Nutrient management practices should be intense.

Risk Rating: Very Low,or N.A.
Percolation
Deep Percolation (as % of Evapotranspiration): <5% Over ET
Comments: Nutrient leaching should not be a problem, however, there is a potential salt
balance problem (and the crop's water requirement may not be completely satisfied).
Evaluate whether adequate water is being applied to meet salt (leaching) requirements. If
irrigation water has a high Electrical Conductivity (EC)/Sodium Adsorption Ration

Irrigation Efficiency
Comments: No Data

Risk Rating: Very High

-

Risk Rating: Very High
S o w a t e r Table Depth
Comments: Because the water table is near the surface (and/or the soil is shallow) and
the dominant soils have moderate to high infiltration rates and water transmission, this
field is wlnerable to ground water contamination. Nutrient leaching and subsequent
subsurface transport to ground water and interconnected surface water may be a
significant concern.
FIELD: 4
Overall Risk Rating: High
Leaching losses are likely contributing to soluble nutrient leaching below the root zone during some years.
Nutrient management practices should be intense.

Risk Rating: Very Low or N.A.
Percolation
Deep Percolation (as % of Evapotranspiration): <5% Over ET
Comments: Nutrient leaching should not be a problem, however, there is a potential salt
balance problem (and the crop's water requirement may not be completely satisfied).
Evaluate whether adequate water is being applied to meet salt (leaching) requirements. If
irrigation water has a high Electrical Conductivity (EC)/Sodium Adsorption Ration
(SAR) salt balance may be critical.
Risk Rating: Very Low or N.A.
Nitrogen Application Rate
Comments: Some potential for nitrogen leaching if excess water is applied from
irrigation and/or precipitation events. Potential for yield reduction from a nitrogen
deficiency. Use soil andlor plant test and appropriate fertilizer recommendation for
determining nutrient application rates.
Risk Rating: High
Nitrogen Application Timing
Comments: Follow Nitrogen application recommendations and apply according to crop
growth needs. If all fertilizer nitrogen must be preplant applied in the spring then make
applications when (there is the least potential for a leaching event following application).
(If possible) use a nitrification inhibitor to delay nitrification of ammonia-nitrogen until
plant growth increases and additional nitrogen is needed.
Irrigation Efficiency
Comments: No Data

Risk Rating: Very High

Risk Rating: Very High
S o w a t e r Table Depth
Comments: Because the water table is near the surface (andforthe soil is shallow) and
the dominant soils have moderate to high infiltration rates and water transmission, this
field is vulnerable to ground water contamination. Nutrient leaching and subsequent

subsurface transport to ground water and interconnected surface water may be a
significant concern.

-

NUTRIENT RISK ANALYSIS Legend
Defmition

Purpose

Contour buffer strips are strips of
perennial grass alternated with
wider cultivated strips that are
farmed on the contour.

Contour buffer strips slow runoff
water and trap sediment.
Consequently, soil erosion is
generally reduced significantly by
this practice. Sediments, nutrients,
pesticides, and other potentiaI
pollutants are filtered out as water
flows through the grass strips. The
grass strips also provide food and
cover for wildlife.

Channel Vegetation

Establishing and maintaining
adequate plants on channel banks,
berms, spoil, and associated areas.

To stabilize channel banks and
adjacent areas and reduce erosion
and sedimentation. To maintain or
enhance the quality of the
environment, including visual
aspects and fish and wildlife
habitat.

Chiseling and Subsoiling

Loosening the soil, without
inverting and with a minimum of
mixing of the surface soil, to
shatter restrictive layers below
normal plow depth that inhibit
water movement or root
development.

To improve water and root
penetration and aeration.

A composting facility is installed
for biological stabilization of
waste organic material.

The purpose of this practice is to
biologically treat waste organic
material and produce humus-like
material that can be recycled as a
soil amendment or organic
fertilizer. The material may also be
used by other acceptable methods
of recycling that comply with lawp
rules and regulations.

BMP

Buffer Strip

Composting Facility

This practice involves establishing
and maintaining a protective cover
of perennial vegetation on land
retired from agriculture
production.

This practice reduces soil erosion,
associated sedimentation, improves
water quality, and creates or
enhances wildlife habitat.

Conservation Cropping
Sequence

Growing crops in a recumng
sequence on the same field.

This practice may be applied as
part of a best management practice
to support one or more of the
following: Reduce sheet and rill
erosion, Reduce irrigation induced
erosion, Reduce soil erosion from
wind, Maintain or improve soil
organic matter content, Manage
deficient or excess plant nutrients,
Improve water use efficiency,
Manage saline seeps, Manage plant
pests (weeds, insects, diseases),
Provide food for domestic
livestock, and Provide food and
cover for wildlife.

Contour Farming

Farming sloping land in such a
way that preparing land, planting,
and cultivating are done on the
contours. (This includes following
established grades of terraces or
diversion.)

To reduce erosion and control
water.

A crop of close-growing, legumes,
or small grain grown primarily for
seasonal protection and soil
improvement. ~tusually is grown
for 1 year or less, except where
there is permanent cover as in
orchards.

To control erosion during periods
when the major crops do not
furnish adequate cover; add organic
material to the soil; and improve
infiltration, aeration, and tilth.

Planting vegetation on critically
eroding areas that require
extraordinary treatment.

This practice is used on highly
erodible areas that cannot be
stabilized by ordinary planting
techniques and if left untreated may

conservation Cover -

'Over

and Green Manure

Crop

Critical Area Planting

cause severe erosion or sediment
damage. ~ x a & ~ l of
e scritical area
include the following: 1) Dams,
dikes, levees, and other construction sites with very steep
slopes, 2) Mine spoil and surface
mined land with poor quality soil
and possibly chemical problems,
and 3) Agriculture land with severe
gullies requiring specialized
planting techniques and
management.

Dike or Berm

An embankment constructed of
earth or other suitable materials to
protect land against overflow or to
regulate water.

Dikes are used to: Permit
improvement of agricultural land
by preventing overflow and better
use of drainage facilities, Prevent
damage to land and property,
Facilitate water storage and control
in connection with wildlife and
other developments, and Protect
natural areas, scenic features and
archeological sites from damage.

Diversion

A channel constructed across the
slope with a supporting ridge on
the lower side.

To divert excess water from one
area for use or safe disposal in
other areas.

Drip Irrigation

A olanned imaation svstem in
which all necessary facilities are
installed for efficiently applying
water directly to the root zone of
plants by means of applicators
(orifices, emitters, porous tubing,
perforated pipe) operated under
low pressure. The applicators can
be placed on or below the surface
of the ground.

To efficiently apply water directly
to the plant root zone to maintain
soil moisture within the range for
good plant growth and without
excessive water loss, erosion,
reduction in water quality, or salt
accumulation.

A strip or area of vegetation for
removing po1,lutants water.

A filter strip reduces pollution by
filtration, deposition, infiltration,
absorption, adsorption,
decomvosition, and volatilization
of sediment, organic matter, and

-

Filter Strip

other pollutants from runoff and
waste water.

Fish Stream Improvement is
improving a stream channel to
make or enhance fish habitat.

The purpose of the practice is to
increase production of desired
species of fish. The practice
involves improving food supplies,
shelter, spawning areas, water
quality, and other elements of fish
habitat.

Grade Stabilization
Construction

A structure used to control the
grade and head cutting in natural
or artificial channels.

These structures are to: Stabilize
the grade and control erosion in
natural or artificial channels,
prevent the formation or advance of
gullies, enhance environmental
quality, and reduce pollution
hazards.

Grassed Waterway

A
Or constructed
that is shaped or graded to
required dimensions and
established in suitable vegetation
for the stable conveyance of
runoff.

Grassed waterways convey runoff
from terraces, diversions, or other
water concentrations without
causing erosion or flooding and to
improve water quality.

Fish Stream Improvement

This practice should be applied as
part of a best management practice
to sumort one or more of the
following purposes: Fracture
compacted
layers and improve
soil
Reduce water
A.

Grazing Land
Treatment

Modifying physical
and/or
plant conditions with mechanical
tools by treatments such as;
pitting, contour furrowing, and
ripping or sub-soiling.

Heavy Use Area
Protection

Protecting heavily used areas by
establishing vegetative cover, by
surfacing with suitable materials,

runoff and increase infiltration,
Break up sod bound conditions and
thatch to increase plant vigor,
- . and
Renovate and stimulate plant
community for greater productivity
and yield.
To stabilize urban, recreation, or
facility areas frequently and
intensely used by people, animals,

or by installing needed structures.

or vehicles.

Irrigation Land

Reshaping the surface of land to
be irrigated to planned grades.

To permit uniform and efficient
a~plicationof irrigation
water
without causing erosion, loss of
water quality, or damage to land by
waterlogging and at the same time
to provide for adequate surface
drainage.

Irrigation Water
Management

Irrigation water management is
applied as part of a conservation
management system to support one
or more of the following: Manage
Irrigation water management is the
soil Moisture to promote desired
process of determining and
crop response; Optimize use of
controlling the volume, frequency,
available water supplies; Minimize
and application rate of irrigation
irrigation induced soil erosion;
water in a planned, efficient
Decrease non-point source
manner.
pollution of surface and
groundwater resources; Manage
salts in the crop root zone; Mana.
air, soil, or plant micro-climate.

-

Mulching

Prescribed Grazing

A

Applying plant residues or other
suitable materials not produced on
the site to the soil surface.

To conserve moisture; prevent
surface compaction or crusting;
reduce runoff and erosion; control
weeds; and help establish plant
cover.

Polyacrylamide is an organic
polymer formulated to stabilize
soil when applied in irrigation
water.

Water applied with PAM stabilizes
soil aggregates which can then
resist the erosive forces of water. If
correctly applied, PAM will
produce clear runoff water and
reduce erosion within the field by
over 90 percent.

Prescribed grazing is the
controlled harvest of vegetation
with grazing animals, managed
with the intent to achieve a

Application of this practice will
manipulate the intensity, frequency,
duration, and season of grazing t
1) Improve water infiltration, 2)

specific objective.
-

Residue Management
(Conservation Tillage)

Riparian Forest Buffer

Sediment Basin

maintain or improve riparian and
upland area vegetation, 3) protect
stream banks from erosion, 4)
manage for deposition of fecal
material away from water bodies,
and 5 ) promote ecological and
economically stable plant
communities which meet
landowner objectives.

This practice may be applied as
part of a conservation system to
support one or more of the
following: Reduce sheet and rill
Managing the amount, orientation, erosion. Reduce wind erosion.
Maintain or improve soil organic
and distribution of crop and other
matter content and tilth. Conserve
plant residue on the soil surface.
soil moisture. Manage snow to
increase plant available moisture.
Provide food and escape cover for
wildlife.

A riparian forest buffer is an area
of trees and/or shrubs located
adjacent to a body of water.
vegetation extends outward from
the water body for a specified
distance necessary to provide a
minimum level of protection
and/or enhancement.

The riparian forest buffer is a
multi-purpose practice design to
accomplish one or more of the
following: Create shade to lower
water temperatures and improve
habitat for aquatic animals, Provide
a source of debris necessary for
healthy robust populations of
aquatic organisms and wildlife, and
Act as a buffer to filter out
sediment, organic material,
fertilizer, pesticides and other
pollutants-that may adversely
impact the water body, including
shallow ground water.

A basin constructed to collect and
store debris or sediment.

A sLdiment basin may have the
following uses: Preserve the
capacity of reservoirs,
canals, diversion, watenvays, and
streams, Prevent undesirable

deposition on bottom lands and
developed areas, Trap sediment
originating &om construction sites,
and Reduce or abate pollution by
providing basins for deposition and
storage of silt, sand, gravel, stone,
agricultural wastes, and other
detritus.

Sprinkler System

A planned irrigation system in
which all necessary facilities are
installed for efficiently applying
water by means of perforated
pipes or nozzles operated under
pressure.

To efficiently and uniformly apply
irrigation water to maintain
adequate soil moisture for optimum
plant growth without causing
excessive water loss, erosion, or
reduced water quality.

Stream Channel
Stabilization

Stabilizing the channel of a stream
with suitable structures.

To control aggradation or
degradation in a stream channel.

Streambank Protection

Using vegetation or structures to
stabilize and protect banks of
streams, lakes, estuaries, or
excavated channels against scour
and erosion.

To stabilize or protect banks of
streams, lakes, estuaries, or
excavated channels for one or more
of the following purposes: Prevent
the loss of land or damage to
utilities, roads, buildings, or other
facilities adjacent to the banks,
Maintain the capacity of the
channel, Control channel meander
that would adversely affect
downstream facilities, Reduce
sediment loads causing
downstream damages and
pollution, and Improve the stream
for recreation or as a habitat for
fish and wildlife.

Stripcropping, Contour

Growing
- crops
- in a systematic
mangement of strips Or bands On
the contour to reduce water
erosion' The crops are arranged
that a strip of grass or closemowing crov is alternated with a
strip of clean-tilled crop or fallow

- -

A

To reduce sheet and rill erosion
andlor to reduce transport of
and other water-borne
contaminants.

or a strip of grass is alternated
with a close-growing crop.
Growing crops in a systematic
arrangement of strips or bands
across the general slope (not on
the contour) to reduce water
erosion. The crops are arranged so
that a strip of grass or a closegrowing crop is alternated with a
clean-tilled crop or fallow.

To help control erosion and runoff
on sloping cropland where contour
stripcropping is not
practical.

Subsurface Drains

A Subsurface Drain is a conduit,
such as corrugated plastic tubing,
tile, or pipe, installed beneath the
ground surface to collect and/or
convey drainage water.

The purpose of a subsurface drain
is to: Improve the environment for
vegetation, Reduce erosion,
Improve water quality, Collect
ground water for beneficial use,
Remove water from heavy use
areas such as recreation areas, or
around buildings, and Regulate
water to control health hazards
caused by pests.

Surge Irrigation

Surge irrigation is the intermittent
of water to
corrugates, or borders creating a
series of on and off periods of
constant or variable time spans.

Surge allows a lighter application
of water with a higher efficiency.
The result is less deep
of water at the upper end of the
field and a more uniform
application.

Tailwater Recovery &
Puinpback System

A facility to collect, store, and
transport irrigation tailwater for
reuse in a farm irrigation
distribution system.

To conserve farm irrigation water
supplies and water quality by
collecting the water that runs off
the field surface for reuse on the
faml.

Terraces

An earth embankment, a channel,
or a combination ridge and
channel constructed across the
slope.

Reduce slope length, reduce
sedirnent content in runoff water,
reduce erosion, Improve water
quality, intercept and conduct
surface runoff at a non-erosive
velocity to a stable outlet, retain

Stripcropping, Field

runoff for moisture conservation,
prevent gully development, reforn,
the land surface, improve
farmability, and reduce flooding.

Use Exclusion

Excluding animals, people or
vehicles from an area.

To vrotect. maintain. or im~rove
the;uantity and quality of ;he
plant, animal, soil, air, water, and
aesthetics resources and human
health and safety.

Water and Sediment
Control Basin

An earth embankment or a
combination ridge and channel
generally constructed across the
slope and minor watercourses to
form a sediment trap and water
detention basin.

To improve farmability of sloping
land, reduce watercourse and gully
erosion, trap sediment, reduce and
manage onsite and downstream
runoff, and improve downstream
water quality.

Watering Facility

A device (tank, trough, or other
watertight container) for providing
animal access to water.

To provide watering facilities for
livestock andlor wildlife at selected
locations in order to: I) protect ;u
enhance vegetative cover through
proper distribution of grazing; 2)
provide erosion control through
better grassland management; or 3)
protect streams, ponds and water
supplies from contamination by
providing alternative access to
water.

Wetland
Development/Restoration

The construction or restoration of
a wetland facility to provide the
hydrological and biological
benefits of a wetland.

To develop or restore hydric soil
conditions, hydrologic conditions,
hydrophytic plant communities,
and wetland functions.

Appendix C: CROP SPECIFIC GUIDELINES
-

Alfalfa Hay, Double Cropped, S. ID, Irrigated
NUTRIENT MANAGEMENT PLANNING
SOIL SAMPLING - Soil sampling is critical for producing economical yields of high
quality crops. Soil fertility varies among and within fields. Therefore, each soil sample
submitted to a soil test laboratory should consist of subsamples collected from at least 20
individual sites within a uniform area. Collect separate samples itom the 0-to 12-inch and
12-to 24-inch depths. Skip areas that do not represent the majority of the field such as
gravelly areas, saline or sodic areas, wet spots, and turn rows. Thoroughly mix the 20
subsamples in a clean plastic bucket, keeping the first-foot samples separate from the
second-foot samples. Place about one pound of the mixed soil in a plastic-lined soil
sample bag. Fill out all required information (name, field number, date, depths, and crop
history). Do not store samples under warm conditions because microbial activity can
change the extractable N in the soil sample. Send soil samples to the laboratory for
analysis as quickly as possible. For more detailed information about soil sampling, refer
to EXT 704, (Soil Sampling). If sizable areas within fields differ visually or in
productivity, these areas may need to be sampled separately and managed differently.
Precision Ag Technology and variable rate applicators now provide options for
differentially fertilizing these areas. For information on mapping soil variability and
treating mapping units differently, contact an extension soil fertility specialist, your local
county Ag extension educator, or a fertilizer dealerlconsultant.
FERTILIZER RECOMMENDATIONS - Nutrient requirements for alfalfa are relatively
high compared to many other crops commonly grown in Idaho. Each ton of alfalfa hay
removes about 60 lb nitrogen (N)per acre, 50 lb potassium (K) per acre, 30 lb calcium
(Ca) per acre, 8 lb phosphorus (P) per acre, and about 6 1b per acre of both sulfur (S) and
magnesium (Mg). Requirements for phosphorus and potassium fertilizers are much
higher than for S, manganese (Mn),
zinc (Zn), iron (Fe), and boron (B).

m)

NITROGEN
Essentially all N required by established alfalfa is provided by the symbiotic relationship
with N-fixing Rhizobium bacteria and N mineralized from soil organic matter.
Topdressed N usually does not improve yield, quality, or vigor of established stands.
However, applications of 20 to 40 lb N per acre may be helpful during stand
establishment prior to nodulation of the roots. Applied N would most likely be needed
following small grain production in which the residue is returned to the soil. Application
of larger amounts may inhibit nodulation, decrease symbiotic N fixatiqn, and encourage
grass weeds, thereby reducing alfalfa growth or quality when harvested. Alfalfa receiving
appreciable amounts of animal manures, dairy effluent, or other organic N sources will
also have reduced N fixation. The probability of an N response is usually greatest on
coarse-textured soils with low organic matter content. Nitrogen fertilizer may be required
for maximum alfalfa production and quality if the roots are poorly nodulated. Poor
nodulation as well as poor Rhizobial activity and N-fixing capacity can result from a

number of factors, including lack of proper seed inoculation at planting, diseases, insects,
water deficits, nutrient deficiencies or toxicities, or other soil physical or chemical
conditions that reduce the effectiveness of the Rhizobium inoculant. Poor inoculation
results from not using inoculant, using inoculant that has lost its viability (expired shelf
life), or using Rhizobium inoculant strains that are not effective. Poor inoculation,
nodulation, or Rhizobial effectiveness is indicated when alfalfa protein is low (less than
18%) when cut at the early bloom stage. Healthy Rhizobium nodules should be pink
when cut open if they are effectively fixing atmospheric N. If nodulation or Rhizobial
effectiveness is limited by pests, water deficits, or soil conditions such as salinity,
sodicity, nutrient deficiencies, or soil compaction, then attempts should be made to
correct the problem through appropriate management practices. For more information on
proper inoculation of alfalfa, refer to CIS 838 (Inoculation of Legumes in Idaho). Alfalfa
is sometimes used to scavenge nutrients from soils receiving excessive animal manure or
other biological waste applications. An alfalfa crop yielding G tons per acre can remove
up to 360 lb of N per acre. However, excessive nitrogen uptake can increase the forage
nitrate toxicity hazard for dairy and beef cattle. In addition, animal manure applications
can promote grass and weed growth, which in turn can also increase the potential for
nitrate toxicity if the population of the noxious weed Kochia increases. Producers
sometimes plant a companion crop when establishing alfalfa in order to increase the
productivity of the first cutting. However, this practice is not recommended because the
alfalfa stand typically is reduced by competition from the companion crop. If growers
plant alfalfa with a companion crop, both crops compete for the available N. Under these
conditions, N rates of 30 to 40 lb per acre are suggested if available soil N does not
exceed 60 to 80 lb per acre.
PHOSPHORUS (P)
Adequate P availability is important for maintaining plant health, winter hardiness, and
optimum root, stem, and leaf growth. Since phosphorus is relatively immobile in soil, P
fertilizer should be incorporated into the soil prior to planting to raise soil P
concentrations to optimum levels for early plant growth. The phosphorus
recommendations presented are based on the soil test P concentration and free lime
content in the top foot of soil, and the yield potential. Significant amounts of free lime in
the soil will make less phosphorus available to plants as it precipitates soil solution P.
Recommended P fertilization rates for irrigated alfalfa based on soil test P and free lime
content. Topdressed P applications can also be effective but should be made following
harvest in the fall or in the spring before regrowth in order to maximize soil contact.
Knifing ammonium polyphosphate (10-34-0) into the soil or applying surface bands in
the fall or spring are also effective P fertilization methods for alfalfa. As the stand ages
and plant density decreases, the ability of the alfalfa root system to take up P diminishes
due to decreased soil P concentrations and root activity. Under these conditions, smaller
P rates applied more frequently may increase P uptake efficiency. Effective sources of P
for alfalfa include monoammonium phosphate (1 1-52-O), triple superphosphate (0-45-O),
ammonium polyphosphate (10-34-O), and phosphoric acid. Fertilizer P can be broadcast
as 11-52-0 or applied through the irrigation system as 10-34-0 with equal effectiveness.
Phosphorus sources should be selected on the basis of cost, local availability, and
equipment requirements.

POTASSIUM (K)
Alfalfa has a high K requirement. A crop of 8 tons per acre will remove about 480 lb of
- K20 per acre:Most Idaho soils and surface irrigation waters are naturally high in K.
However, K deficiencies can develop in intensively cropped fields, particularly
those fields cropped to alfalfa for many years. Sandy soils are generally more prone to
developing K deficiencies than silt loam or clay soils and therefore have a higher
probability of responding to K fertilization. Potassium movement in soils is limited,
although it is marc mobile than P. Like phosphorus, potassium fertilizer
recommendations are based on calibrated relationships between soil test concentrations in
the top foot of soil and yield response. Soil test K should generally be in t l ~ range
e
of 160
to 200 ppm for optimum alfalfa yield. Potassium fertilizer should also be incorporated
during seedbed preparation prior to establishment, or broadcast in the fall or early spring
on established stands. Potassium chloride (0-0-60), potassium sulfate (0-0-52), K-Mag,
and various liquid K fertilizers are all effective K sources for alfalfa. Recommended K
fertilization rates for irrigated alfalfa based on soil test K concentrations and yield goal.
Potassium applications exceeding 300 lb K20 per acre should be split between fall and
spring to avoid salt damage. Excessive K applications should be avoided since alfalfa will
rcmove substantially more K than it needs for maximum yield. Excessive K
concentrations in alfalfa can contribute to milk fever in dairy cattle.
SULFUR (S)
Sulfur is a key contributor to alfalfa yield and quality. Sulfur requirements for alfalfa
vary with soil texture, leaching losses, soil test S04-S concentration, and S content of the
irrigation water. About 30 to 40 lb of S04-S should be applied before planting to soils
containing less than lOppm S04-S in the top foot of soil. This amount should provide
adequate soil S for several years, provided the S04-S is not leached from the rooting
depth. The S04-S form is mobile and can be leached to lower soil profile depths. For
established alfalfa, sampling to a depth of two feet will provide a more accurate
indication of S availability to alfalfa roots beyond the first foot. Areas irrigated with
water from the Snake River or streams fed by return flow should have adequate S for
alfalfa production. High rainfall areas, mountain valleys, and foothills are more likely to
have S deficiencies, particularly on course-textured soils with low organic matter content.
Sulfur fertilizer sources should be carefully selected because elemental S must be
converted to S04-S by soil microorganisms before plant roots can take it up. Conversion
of elemental S to S04-S may take several months in warm, moist soil. Consequently,
elemental S fertilizers usually cannot supply adequate levels of S to alfalfa in the year
that it is applied. However, elemental S fertilizers can supply considerable S during the
year following application. Sulfate-sulfur sources such as gypsum (calcium sulfate),
ammonium sulfate (21-0-O), or potassium sulfate (0-0-52-1 8) are recommended to correct
S deficiencies during the year of application.
SECONDARY NUTRIENTS AND MICRONUTRENTS
Calcium (Ca) and magnesium (Mg) deficiencies in alfalfa are rare in the irrigated areas of
southern Idaho. Most soils in the Snake River plain have adequate amounts of Ca and Mg
for alfalfa production, although low soil Mg concentrations are sometimes encountered

on very sandy soils that have been heavily fertilized with K for long periods. Under these
conditions, applications of MgS04 or K-Mag at 20 to 40 lb of Mgper acre may provide a
benefit. Micronutrient applications should be based on recent soil test results. Boron (B)
deficiencies can usually be corrected by applying 2 to 3 lb of B peracre for the duration
of the crop. However, on very sandy soils, or high rainfall areas where soils are subject to
excessive leaching of B, annual applications of 1/2 to 1 lb of B per acre may be more
Sulfur effective. Commonly used forms of B include boric acid, Borax, and sodium
borate.
Zinc (Zn), manganese (Mn), and iron (Fe) deficiencies can be corrected by applying 5 to
10 lb per acre of the required nutrient using Zn, Mn, or Fe sulfates or other soluble forms.
Molybdenum availability is generally adequate in the alkaline soils that are prevalent in
the irrigated areas of southern Idaho.
TISSUE TESTING
Plant tissue testing provides an effective means of evaluating the nutrient status of an
established alfalfa stand. Samples should be collected from about 20 to 30 plants at early
bloom in representative areas of the field that are free from water stress or obvious pest
problems. The top six inches offhe stem should be sampled and sent immediately to a
soil testing lab for analysis. Sufficiency ranges for the various nutrients are presented
below. Nutrient concentrations below these ranges indicate a need for supplemental
fertilization. When nutrient deficiencies are identified during the growing season, the
deficiencies can often be corrected by injecting water-soluble fertilizers through the
sprinkler system. Liquid forms of N, P, K, S, and micronutrients are commonly available
in Idaho and should be selected on the basis of cost relative to dry fertilizers and ease of
application. If alfalfa is furrow irrigated, foliar sprays can be used to correct
micronutrient deficiencies but avoid foliar applications of N, P, K, and S at high rates that
can cause foliar burning. Further Reading CIS 838, (Inoculation of Legumes in Idaho).
Contact your County Extension Agent if you have any questions regarding the
interpretation of this information or for further information on your local needs.
Alfalfa, Hay, Cut Early Bloom, S. ID, Irrigated
NUTRIENT MANAGEMENT PLANNING
SOIL SAMPLING - Soil sampling is critical for producing economical yields of high
quality crops. Soil fertility varies among and within fields. Therefore, each soil sample
submitted to a soil test laboratory should consist of subsamples collected from at least 20
individual sites within a uniform area. Collect separate samples from the O-to 12-inch and
12-to 24-inch depths. Skip areas that do not represent the majority of the field such as
gravelly areas, saline or sodic areas, wet spots, and turn rows. Thoroughly mix the 20
subsamples in a clean plastic bucket, keeping the first-foot samples separate from the
second-foot samples. Place about one pound of the mixed soil in a plastic-lined soil
sample bag. Fill out all required information (name, field number, date, depths, and crop
history). Do not store samples under warm conditions because microbial activity can

change the extractable N in the soil sample. Send soil samples to the laboratory for
analysis as quickly as possible. For more detailed information about soil sampling, refer
to EXT 704, (Soil Sampling). If sizable areas within fields differ visually or in
productivity; these areas may need to be sampled separately and managed differently.
Precision Ag Technology and variable rate applicators now provide options for
differentially fertilizing these areas, For information on mapping soil variability and
treating mapping units differently, contact an extension soil fertility specialist, your local
county Ag extension educator, or a fertilizer dealer/consultant.
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FERTILIZER RECOMMENDATIONS - Nutrient requirements for alfalfa are relatively
high compared to many other crops commonly grown in Idaho. Each ton of alfalfa hay
removes about 60 lb nitrogen (N) per acre, 50 lb potassium (K) per acre, 30 lb calcium
(Ca) per acre, 8 lb phosphorus (P) per acre, and about 6 lb per acre of both sulfur (S) and
magnesium (Mg). Requirements for phospho~vsand potassium fertilizers are much
higher than for S, manganese (Mn), zinc (Zn), iron (Fe), and boron (B).
NITROGEN (N)
Essentially all N required by established alfalfa is provided by the symbiotic relationship
wit11 N-fixing Rhizobium bacteria and N mineralized from soil organic matter.
Topdressed N usually does not improve yield, quality, or vigor of established stands.
However, applications of 20 to 40 lb N per acre may be helpful during stand
establishment prior to nodulation of the roots. Applied N would most likely be needed
following small grain production in which the residue is returned to the soil. Application
of larger amounts may inhibit nodulation, decrease symbiotic N fixation, and encourage
grass weeds, thereby reducing alfalfa growth or quality when harvested. Alfalfa receiving
appreciable amounts of animal manures, dairy effluent, or other organic N sources will
also have reduced N fixation. The probability of an N response is usually greatest on
coarse-textured soils with low organic matter content. Nitrogen fertilizer may be required
for maximum alfalfa production and quality if the roots are poorly nodulated. Poor
nodulation as well as poor Rhizobial activity and N-fixing capacity can result from a
number of factors, including lack of proper seed inoculation at planting, diseases, insects,
water deficits, nutrient deficiencies or toxicities, or other soil physical or chemical
conditions that reduce the effectiveness of the Rhizobium inoculant. Poor inoculation ,
results from not using inoculant, using inocuIant that has lost its viability (expired shelf
life), or using Rhizobium inoculant strains that are not effective. Poor inoculation,
nodulation, or Rhizobial effectiveness is indicated when alfalfa protein is low (less than
18%) when cut at the early bloom stage. Healthy Rhizobium nodules should be pink
when cut open if they are effectively fixing atmospheric N. If nodulation or Rhizobial
effectiveness is limited by pests, water deficits, or soil conditions such as salinity,
sodicitv.,nutrient deficiencies. or soil comoaction. then attempts should be made to
correct the problem through appropriate management practices. For more information on
proper
- inoculation of alfalfa, refer to CIS 838 (Inoculation of Legumes in Idaho). Alfalfa
is sometimes used to scavenge nutrients from soils receiving excessive animal manure or
other biological waste applications. An alfalfa crop yielding 6 tons per acre can remove
up to 360 lb of N per acre. However, excessive nitrogen uptake can increase the forage
nitrate toxicity hazard for dairy and beef cattle. In addition, animal manure applications

.
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can promote grass and weed growth, which in turn can also increase the potential for
nitrate toxicity if the population of the noxious weed Kochia increases. Producers
sometimes plant a companion crop when establishing alfalfa in order to increase the
productivity of the first cutting. However, this practice is not recummended because the
alfalfa stand typically is reduced by competition from the companion crop. If growers
plant alfalfa with a companion crop, both crops compete for the available N. Under these
conditions, N rates of 30 to 40 lb per acre are suggested if available soil N does not
exceed 60 to 80 lb per acre.
PHOSPHORUS (P)
Adequate P availability is important for maintaining plant health, winter hardiness, and
optimum root, stem, and leaf growth. Since phosphorus is relatively immobile in soil, P
fertilizer should be incorporated into the soil prior to planting to raise soil P
concentrations to optimum levels for early plant growth. The phosphorus
recommendations presented are based on the soil test P concentration and free lime
content in the top foot of soil, and the yield potential. Significant amounts of free lime in
the soil will make less phosphorus available to plants as it precipitates soil solution P.
Recommended P fertilization rates for inigated alfalfa based on soil test P and free lime
content. Topdressed P applications can also be effective but should be made following
harvest in the fall or in the spring before regrowth in order to maximize soil contact.
Knifing ammonium polyphosphate (10-34-0) into the soil or applying surface bands in
the fall or spring are also effective P fertilization methods for alfalfa. As the stand ages
and plant density decreases, the ability of the alfalfa root system to take up P diminishes
due to decreased soil P concentrations and root activity. Under these conditions, smaller
P rates applied more frequently may increase P uptake efficiency. Effective sources of P
for alfalfa include monoammonium phosphate (1 1-52-O), triple superphosphate (0-45-O),
ammonium polyphosphate (10-34-O), and phosphoric acid. Fertilizer P can be broadcast
as 11-52-0 or applied through the irrigation system as 10-34-0 with equal effectiveness.
Phosphorus sources should be selected on the basis of cost, local availability, and
equipment requirements.
POTASSNM (K)
Alfalfa has a high K requirement. A crop of 8 tons per acre will remove about 480 lb of
K 2 0 per acre. Most Idaho soils and surface irrigation waters are naturally high in K.
However, K deficiencies can develop in intensively cropped fields, particularly
those fields cropped to alfalfa for many years. Sandy soils are generally more prone to
developing K deficiencies than silt loam or clay soils and therefore have a higher
probability of responding to K fertilization. Potassium movement in soils is limited,
although it is more mobile than P. Like phosphorus, potassium fertilizer
recommendations are based on calibrated relationships between soil test concentrations in
the top foot of soil and yield response. Soil test K should generally be 3n the range of 160
to 200 ppm for optimum alfalfa yield. Potassium fertilizer should also be incorporated
during seedbed preparation prior to establishment, or broadcast in the fall or early spring
on established stands. Potassium chloride (0-0-60), potassium sulfate (0-0-52), K-Mag,
and various liquid K fertilizers are all effective K sources for alfalfa. Recommended K
fertilization rates for irrigated alfalfa based on soil test K concentrations and yield goal.

Potassium applications exceeding 300 lb K20 per acre should be split between fall and
spring to avoid salt damage. Excessive K applications should be avoided since alfalfa will
remove substantially more K than it needs for maximum yield. Excessive K
concentrations in alfalfa can contribute to milk fever in dairy cattle.
SULFUR (S)
Sulfur is a key contributor to alfalfa yield and quality. Sulhr requirements for alfalfa
vary with soil texture, leaching losses, soil test 804-S concentration, and S content of the
irrigation water. About 30 to 40 lb of S04-S should be applied before planting to soils
containing less than l0ppm S04-S in the top foot of soil. This amount should provide
adequate soil S for several years, provided the S04-S is not leached from the rooting
depth. The S04-S form is mobile and can be leached to lower soil profile depths. For
established alfalfa, sampling to a depth of two feet will provide a more accurate
indication of S availability to alfalfa roots beyond the first foot. Areas irrigated with
water from the Snake River or streams fed by return flow should have adequate S for
alfalfa production. High rainfall areas, mountain valleys, and foothills are more likely to
have S deficiencies, particularly on course-textured soils with low organic matter content.
Sulfur fertilizer sources should be carefully selected because elemental S must be
converted to S04-S by soil microorganisms before plant roots can take it up. Conversion
of elemental S to S04-S may take several months in warm, moist soil. Consequently,
elemental S fertilizers usually cannot supply adequate levels of S to alfalfa in the year
that it is applied. However, elemental S fertilizers can supply considerable S during the
year following application. Sulfate-sulfur sources such as gypsum (calcium sulfate),
ammonium sulfate (21-0-0), or potassium sulfate (0-0-52-18) are recommended to correct
S deficiencies during the year of application.
SECONDARY NUTRIENTS AND MICRONUTRIENTS
Calcium (Ca) and magnesium (Mg) deficiencies in alfalfa are rare in the irrigated areas of
southern Idaho. Most soils in the Snake River plain have adequate amounts of Ca and Mg
for alfalfa production, although low soil Mg concentrations are sometimes encountered
on very sandy soils that have been heavily fertilized with K for longperiods. Under these
conditions, applications of MgS04 or K-Mag at 20 to 40 lb of Mg per acre may provide a
benefit. Micronutrient applications should be based on recent soil test results. Boron (B)
deficiencies can usually be corrected by applying 2 to 3 lb of B per acre for the duration
of the crop. However, on very sandy soils, or high rainfall areas where soils are subject to
excessive leaching of B, annual applications of 112 to 1 lb of B per acre may be more
Sulfur effective. Commonly used forms of B include boric acid, Borax, and sodium
borate.
Zinc (Zn), manganese (Mn), and iron (Fe) deficiencies can be corrected by applying 5 to
10 lb per acre of the required nutrient using Zn, Mn, or Fe sulfates or other soluble forms.
Molybdenum availability is generally adequate in the alkaline soils that are prevalent in
the irrigated areas of southern Idaho.
TISSUE TESTING
Plant tissue testing provides an effective means of evaluating the nutrient status of an

established alfalfa stand. Samples should be collected fiom about 20 to 30 plants at early
bloom in representative areas of the field that are free from water stress or obvious pest
problems. The top six inches of the stem should be sampled and sent immediately to a
soil testing lab for analysis. Sufficiency ranges for the varioumutrients are presented
below. Nutrient concentrations below these ranges indicate a need for supplemental
fertilization. When nutrient deficiencies are identified during the growing season, the
deficiencies can often be corrected by injecting water-soluble fertilizers through the
sprinkler system. Liquid forms of N, P, K, S, and micronutrients are commonly available
in Idaho and should be selected on the basis of cost relative to dry fertilizers and ease of
application. If alfalfa is furrow irrigated, foliar sprays can be used to correct
micronutrient deficiencies but avoid foliar applications of N, P, K, and S at high rates that
can cause foliar burning. Further Reading CIS 838, (Inoculation of Legumes in Idaho).
Contact your County Extension Agent if you have any questions regarding the
interpretation of this information or for further information on your local needs.
Barley-Winter, S. ID, Irrigated
NUTRIENT MANAGEMENT PLANNING
SOIL SAMPLING - Soil sampling is critical for producing economical yields of high
quality crops. Soil fertility varies among and within fields. Therefore, each soil sample
submitted to a soil test laboratory should consist of subsamples collected from at least 20
individual sites within a uniform area. Collect separate samples &om the 0-to 12-inch and
12-to 24-inch depths. Skip areas that do not represent the majority of the field such as
gravelly areas, saline or sodic areas, wet spots, and turn rows. Thoroughly mix the 20
subsamples in a clean plastic bucket, keeping the first-foot samples separate from the
second-foot samples. Place about one pound of the mixed soil in a plastic-lined soil
sample bag. Fill out all required information (name, field number, date, depths, and crop
history). Do not store samples under warm conditions because microbial activity can
change the extractable N in the soil sample. Send soil samples to the laboratory for
analysis as quickly as possible. For more detailed information about soil sampling, refer
to EXT 704, (Soil Sampling). If sizable areas within fields differ visually or in
productivity, these areas may need to be sampled separately and managed differently.
Precision Ag Technology and variable rate applicators now provide options for
differentially fertilizing
- these areas. For information on mapping- soil variability and
treating mapping units differently, contact an extension soil fertility specialist, your local
county Ag extension educator, or a fertilizer dealer/consultant.
A *

NITROGEN (N)
Adequate N is necessary for maximum economic production of imgated winter barley.
Nitrogen is usually the greatest fertilizer expense for winter barley in Idaho. The amount
of N required depends on many factors that influence inigated winter barley production
and quality. Yield potential and available N fiom all sources (soil test, previous crop, and
mineralizable N should be considered when determining N fertilizer rates to use.
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TOTAL N REQUIREMENTS BASED ON POTENTIAL YIELD - Fertilizer N rates
should correspond to the yield growers can reasonably expect for their soil and
management conditions. I-Iistorical yields for a specific field or area will generally
providea fair approximation of yield potential, given the grower's traditional crop
management. Projected changes in crop management (water management, variety,
lodging control, disease and weed control) designed to appreciably increase production
may require adjustment of yield potential. Research in western Idaho has shown that the
available N from all sources required to produce a bushel (48 pounds) of irrigated winter
barley depends on several crop management practices. Factors such as weed, insect, and
disease control as well as irrigation, planting date and soil type can influence the N
required for maximum yield. Results of field hials suggest that two pounds of available N
per bushel are required for irrigated winter barley ranging in yield from 120 to 160
bushels per acre. Nitrogen requirements are greater than two pounds per bushel when
expected yields are below 100 bushels per acre.
AVAILABLE NITROGEN - Available N in the soil includes mineralizable N (released
from organic matter during the growing season) inorganic N as nitrate (N03-N) and
ammonium (NH4-N), and N credits from previous cropping or manures. Each component
of available N must be estimated for accurate determination of optimum fertilizer N rates.
MINERALIZABLE NITROGEN - Soils vary in their capacity to release N from organic
matter during the growing season. The amount of N released depends on such factors as
soil type, soil moisture, soil temperature, previous crop, and the history of fertilizer N
applied. While soil organic matter content is frequently used to estimate annual
mineralizable N contributions, in southern Idaho irrigated soils organic matter does not
accurately predict the amount of N that is mineralized.
INORGANIC NITROGEN - Residual soil inorganic N (N03, NH4) can be evaluated
most effectively with a soil test. Soil samples should be collected in foot increments to a
depth of two feet, unless roots are restricted by dense soil layers or high water tables.
Ammonium is generally low in preplant soil samples and thus contributes little to
available N. However, it can be as high as or higher than N03-N. NH4-N should be
determined along with N03-N, especially when there is reason to expect the presence of
appreciable NH4-N, such as recent ammonium N fertilizer applications. A preplant soil
sample is often only collected from the first foot of soil. Although this information is not
as complete and reliable as would be provided by deeper sampling, residual N
measurements from the first foot of soil can be combined with estimates of residual N in
the second foot to predict N requirements for irrigated winter barley. For fall planted
winter cereals in western Idaho, preplant soil test N03-N in the second foot of the soil is
commonly only one-half to two-thirds as high as in the first foot of soil. However, this
estimate may not be accurate after potatoes or other sprinkler irrigated'crops, especially
in coarser textured soils. Basing N rate recommendations on estimates of residual N in
the second foot increases the risk of recommending either too little or too much N.
NITROGEN FROM PREVIOUS CROP RESIDUES - Nitrogen associated with
decomposition of previous crop residues should also be considered when estimating

available N. Residues that require additional N for decomposition include cereal straw
and mature corn stalks. Research has shown that 15 pounds of additional N are needed
per ton of straw returned to the soil, up to a maximum of 50 pounds. For more
information on compensating for cereal residues, refer to CIS-825, (Wheat straw
Management and Nitrogen Fertilizer Requirements). Row crop residues (potatoes,
sugarbeets, and onions) generally do not require additional N for decomposition.
Consequently, these residues have little effect on the N needs of winter barley. Legume
residues from beans, peas, and alfalfa can release appreciable N during the following
crop season that may not be reflected by the preplant soil test. This N is derived from the
decomposition of both plant tops and nodulated root systems.
NITROGEN FROM MANURES - Soils in which winter barley is grown occasionally
receive animal manures or lagoon wastes. Nutrient contributions from these sources
should also be taken into consideration when estimating available N for the next season.
Manures can preclude the need for any fertilizer, depending on the rate applied and their
nutrient composition. Manures can vary appreciable depending on the animal, how the
manure is processed, and the kind and extent of bedding material. For the most accurate
estimate of fertilizer equivalent values, the manure should be analyzed for its nutrient
content.
IRRIGATION WATER - Irrigation waters derived from deep wells are generally low in
N. More shallow wells can have significant levels of nitrogen because of leaching of
nitrogen from impacts from commercial fertilizer use, animal waste, and improperly
functioning septic systems. Irrigation waters from most districts are also low in N when
diverted from its source. Background levels of N from original sources are generally
about 2 parts per million @pm). The more return flow included in diverted water sources,
the higher the N content. Return flows may include N dissolved when irrigation waters
pass through fields high in residual or recently added fertilizer N as well as from soluble
fertilizer N applied with the irrigation water. Most imgation districts should know the N
content of the water they divert. Contact them for this information to determine the levels
of N added with your lmgation water. However, since irrigation water N levels are
influenced by upstream management, if you use irrigation water that receives runoff after
it is diverted, only a water test can accurately evaluate the N added with imgation waters.
For each pprn or milligrams per liter (mg/L) of N reported in the water sample, multiply
by 2.7 to get the N added per acre foot of water applied. For example, if the water sample
contained I0 ppm ofN, 3 acre feet of water applied would be the equivalent of 81 pounds
of N per acre. Typically, of the water applied with hrrow irrigation only 50 percent is
retained on the field and the rest runs off the end. The net retent~onof N applied with
h o w irrigation would, therefore, be about half of the water applied or about 40 pounds
per acre in this example. If more or less of the irrigation water is retained with each
wetting, then growers should adjust the water N contribution accordingly. Excessive
imgation by any method reduces N availability to winter barley. Additional N may be
needed under these conditions. Growers should not use aqua or anhydrous N through a
sprinkler irrigation system. Water running soluble N sources with a furrow irrigation
system can be an effective means of adding N. Two limitations of this practice are that
(1) the application of the N with this method may not be as uniform as desired and (2)
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runoff containing the N may contaminate downstream surface waters. Growers can
minimize the loss of N by shutting off the injection unit before the irrigation water
reaches the end of the furrow. This practice should not substitute for careful consideration
of N needs while N can be side-dressed.
CALCULATION OF N APPLICATION RATES - To calculate the fertilizer N
application rate, the following equation is used: Fertilizer application rate (deficit) or
Over application of Nitrogen = (Total N required to produce a given yield) (MineralizableN) - (Inorganic N measured by the soil test) - (previous cropiresidue
management) - (Manure Nitrogen) - (Irrigation Water)
TIMING OF NITROGEN APPLICATION - Excessive irrigation or heavy winter
precipitation can result in leaching of nitrate N beyond the root systems. This hazard
exists on all soils, but particularly on coarse textured soils such as sands, and sandy
loams. Fall pre-plant N was once thought to be as good or preferable to spring topdressed N in calcareous silt loam or clay soils in areas of low rainfall. However, even
under these conditions, southern Idaho research has shown than N applied in late winter
or early spring is frequently used more effectively than early fall preplant applied N.
Nitrogen fertilizers containing ammonium (ammonium sulfate, anhydrous or aqua
ammonia, or urea) are less subject to leaching losses when lower soil temperatures (less
than 40 F) inhibit the microbial conversion of ammonium to nitrate. Lower temperatures
also reduce the lnicrobial activity that is responsible for the immobilization of applied N.
Late fall, split, or spring applied N is also recommended when residues from previous
grain or mature corn crops are returned to the soil in early fall.
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NITROGEN IMPACTS ON LODGING Winter barley lacks the straw strength
commonly found in irrigated winter wheat. The poor straw strength makes irrigated
winter barley especially susceptible to lodging at near optimum to high available N
levels. Lodging can reduce both grain yield and quality, as well as increase harvest costs.
The yield response to available N is seriously limited in the cvent of lodging Varieties
differ in straw strength, plant height, and their susceptibility to lodging. If lodging is a
concern, use winter barley varieties that are the least susceptible to lodging. For
descriptions of varieties that are the least susceptible to lodging, refer to Progress Report
31 1, (1997 Certified Seed Selection Guide for Public Varieties of Winter Wheat and
Winter Barley), or the most recent guide available. Ethephon (Cerone) is a growth
regulator commonly used to shorten small grains and to stiffen straw. It can significantly
reduce the incidence and severity of lodging in winter barley. Field trials in westem
Idaho indicated that the use of Cerone increased yield under high N conditions from 14 to
26 bushels per acre in areas susceptible to lodging. Growers should consider using this
growth regulator for soils with nearly optimum to high available N, particularly if lodging
has historically been a problem in their location.
PHOSPHORUS (P)
Phosphorus deficient winter barley appears stunted but may not othenvke exhibit
obvious symptoms. Winter barley grown in rotation with P fertilized crops such as
potatoes, onions, or sugarbeets will often not need additional fertilizer P. Although winte~

barley requires little phosphorus compared to other crops, minimum soil levels are
necessary for maximum production. Winter barley is less cold tolerant than winter wheat
and adequate P is necessary for winter hardiness. Soil tests can indicate whether soils
require P fertilization for maximum winter barley production. Soil samples are collected
from the first foot of soil before planting. Lime content of soil interacts with fertilizer P
to reduce its effectiveness. Fertilizer P rates should be increased as soil lime increases.
Effective methods of application include broadcasting at plowdown, broadcasting and
incorporating during seedbed preparation, or drill banding low rates of P with the seed.
Drill banding may reduce the amount of fertilizer required. Drill banding high rates of P
with the seed, especially ammonium phosphate fertilizers, can cause seedling damage.
For more detailed discussion of banding, refer to PNW 283, "Fertilizer Band Location for
Cereal Root Access".
POTASS N M (K)
Winter barley has a lower requirement for K than sugarbeets, corn, or potatoes.
Potassium deficiency in southern Idaho winter barley is relatively rare compared to N and
P deficiency. Application of K should not be necessary if winter barley is rotated with
other annual crops that receive fertilizer K. Soil test K can be a useful indicator of the
need for K. Fertilizer K should be plowed down or incorporated during seedbed
preparation.
SULFUR (S)
Sulfur requirements for winter barley will vary by soil texture, previously incorporated
crop residues, leaching losses, S content of the irrigation water, and the S soil test. The S
soil test in the first foot of soil is less reliable than soil tests for other macronutrients.
Sulhr in the first foot of soil is easily leached to lower depths but, unlike other mobile
nutrients such as N03-N, it may precipitate with calcium to form gypsum. Precipitated
gypsum prevents further leaching of S and serves as a reservoir of S for deeper winter
barley roots. Consequently, soils should be tested for S to a depth of two feet, similar to
N. Accordingly, soil that tests low in S near the surface (less than 8 ppm S04-S in the first
foot of soil) may be temporarily deficient in S until root growth extends deeper into the
profile. Severe S shortages early in the season can reduce tillering and limit yield. Severe
shortages are indicated by the yellowing of new leaves while older lower leaves retain
their green color. Under the most severe conditions, upper leaves may actually become
white. Normally, barley will withstand the less severe shortages with little if any yield
loss. If preplant soil test S is low to a depth of two feet, 20 to 40 lb of S per acre should
be applied. In many areas, the S content of the irrigation water is high enough to satisfy
the S requirements of winter barley. Winter barley irrigated with Snake River water or
waters consisting of significant runoff from other fields should not experience S
shortages. Plant analysis can be useful in confirming a sulfur deficiency. The ratio of N to
S in whole plants should not exceed 17: 1. Ratios above 17:1 indicate a shortage of S.
Most sources of preplant applied S are effective in supplying S to winter barley. To
address S shortages with spring topdressings, use fertilizers containing readily available S
such as gypsum,
MICRONUTRIENTS

Winter barley growth response to iron (Fe), manganese (Mn), zinc (Zn), copper (Cu), or
boron (B) micronutrients has generally not been observed in imgated southern Idaho
soils. Even in severelv scraoed or eroded soils. other nutrients tend to be more limiting to
yield-than micronutrients. Applications of micronutrients are generally not recommended
unless need is indicated by a reliable soil or plant tissue test.
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Corn, Field, Double Cropped, S. ID, Irrigated
NUTRIENT MANAGEMENT PLANNING
SOIL SAMPLING - Soil sampling is critical for producing economical yields of high
quality crops. Soil fertility varies among and within fields. Therefore, each soil sample
submitted to a soil test laboratory should consist of subsamples collected from at least 20
individual sites within a uniform wea. Collect separate samples from the 0-to 12-inch and
12-to 24-inch depths. Skip areas that do not represent the majority of the field such as
gravelly areas, saline or sodic areas, wet spots, and turn rows. Thoroughly mix the 20
subsamples in a clean plastic bucket, keeping the first-foot samples separate froin the
second-foot samples. Place about one pound of the mixed soil in a plastic-lined soil
sample bag. Fill out a11 required information (name, field number, date, depths, and crop
history). Do not store samples under warm conditions because microbial activity can
change the extractable N in the soil sample. Send soil samples to the laboratory for
analysis as quickly as possible. For more detailed information about soil sampling, refer
to EXT 704, (Soil Sampling). If sizable areas within fields differ visually or in
productivity, these areas may need to be sampled separately and managed differently.
Precision Ag Technology and variable rate applicators now provide options for
differentiallv fertilizing these areas. For information on mapping- soil variability and
treating mapping units differently, contact an extension soil fertility specialist, your local
county Ag extension educator, or a fertilizer dealerlconsultant.
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DOUBLE CROPPED CORN FOLLOWrNG HAYLAGE
NITROGEN (N)
Adequate N is necessary for maximum economic production of imgated field corn used
for silage or grain. Fertilizer N represents by far the largest share of the fertilizer costs for
field corn in Idaho. The amount of N required depends on many factors that influence
total corn production and quality. These factors include length of growing season, corn
hybrid, previous crop, past fertilizer use, soil type, leaching hazard and previous
manuring. Estimates orboth the N available to corn during the season and the yield
potential of the crop should be considered when determining N fertilizer rates.
TOTAL N REQUIREMENTS BASED ON POTENTIAL YIELD - Fertilizer N rates
should be used which correspond to the yield growers can reasonably expect under their
soil and management conditions. The historical field corn yield obtained by a grower in a
specific field or area generally provides a fair approximation of yield potential given a
grower's traditional crop management. Projected changes in crop management (i.e.
improved variety, better disease and weed control) designed to appreciably increase

production may require adjustment of yield potential upward. Research has shown that
the available N required to produce a good field corn yield depends on a variety of crop
management practices. Factors such as weed, insect and disease control as well as
irrigation, planting date and soil type can influence the N required by triticale for
maximum yield.
AVAILABLE NITROGEN - Available N in the soil includes mineralizable N (released
from organic matter during the growing season) inorganic N as nitrate (N03-N) and
ammonium (NI-14-N), and N credits from previous cropping or manures. Each component
of available N must be estimated for accurate determination of optimum fertilizer N rates.
MINERALIZABLE NITROGEN - Soils vary in their capacity to release N from organic
matter during the growing season. The amount of N released depends on such factors as
soil type, soil moisture, soil temperature, previous crop, and the history of fertilizer N
applied. While soil organic matter content is frequently used to estimate annual
mineralizable N contributions, in southern Idaho irrigated soils organic matter does not
accurately predict the amount of N that is mineralized.
INORGANIC NITROGEN - Residual soil inorganic N (N03, NH4) can be evaluated
most effectively with a soil test. Soil samples should be collected in foot increments to a
depth of two feet, unless roots are restricted by dense soil layers or high water tables.
Ammonium is generally low in preplant soil samples and thus contributes little to
available N. However, it can be as high or higher than N03-N. NH4-N should be
determined along with N03-N, especially when there is reason to expect the presence of
appreciable NH4-N, such as recent ammonium N fertilizer applications. Soil samples
should be collected before seeding in the spring to represent the area to be fertilized.
NITROGEN FROM PREVIOUS CROP RESIDUES - Nitrogen associated with
decomposition of previous crop residues should also be considered when estimating
available N. Residues that require additional N for decomposition include cereal straw
and mature corn stalks. Research has shown that 15 pounds of additional N are needed
per ton of straw returned to the soil, up to a maximum of 50 pounds. For more
information on compensating for cereal residues, refer to CIS 825, "Wheat Straw
Management and Nitrogen Fertilizer Requirements."
Row crop residues (potatoes, sugarbeets, onions) generally do not require additional N
for decomposition. Consequently, these residues have little effect on the N needs of field
corn. Legume residues from beans, peas, and alfalfa can release appreciable N during the
following crop season that may not be reflected by the preplant soil test. This N is
derived from the decomposition of both plant tops and nodulated root systems.
NITROGEN FROM MANURES - Soils in which field w m is grown occasionally
receive animal manures or lagoon wastes. Nutrient contributions from these sources
should also be taken into consideration when estimating available N for the next season.
Manures can preclude the need for any fertilizer, depending on the rate applied and their
nutrient composition. Manures can vary appreciably depending on the animal, how the
manure is processed, and the kind and extent of bedding material. For the most accurate

estimate of fertilizer equivalent values, the manure should be analyzed for its nutrient
content.

-

-

IRRIGATION WATER Irrigation waters derived from deep wells are generally low in
N. More shallow wells can have significant levels of nitrogen because of leaching of
nitrogen from impacts from commercial fertilizer use, animal waste, and improperly
functioning septic systems. Irrigation waters from most districts are also low in N when
diverted from its source. Background levels of N from original sources are generally
about 2 parts per million (ppm). The more return flow included in diverted water sources,
the higher the N content. Return flows may include N dissolved when irrigation waters
pass through fields high in residual or recently added fertilizer N as well as from soluble
fertilizer N applied with the imgation water. Most imgation districts should know the N
content of the water they divert. Contact them for this information to determine the levels
of N added with your irrigation water. However, since irrigation water N levels are
influenced by upstream management, if you use irrigation water that receives runoff after
it is diverted, only a water test can accurately evaluate the N added with irrigation waters.
For each ppm or milligrams per liter (mg/L) of N reported in the water sample, multiply
by 2.7 to get the N added per acre foot of water applied. For example, if the water sample
contained 10 ppm of N, 3 acre feet of water applied would be the equivalent of 81 pounds
of N per acre. Typically, of the water applied with furrow irrigation only 50 percent is
retained on the field and the rest runs off the end. The net retention of N applied with
furrow irrigation would, therefore, be about half of the water applied or about 40 pounds
per acre in this example. If more or less of the irrigation water is retained with each
wetting, then growers should adjust the water N contribution accordingly. Excessive
imgation by any method reduces N availability to field corn. Additional N may be
needed under these conditions. Growers should not use aqua or anhydrous N through a
sprinkler irrigation system. Water running soluble N sources with a furrow irrigation
system can be an effective means of adding N. Two limitations of this practice are that
(1) the application of the N with this method may not be as uniform as desired and (2)
runoff containing the N may contaminate downstream surface waters Growers can
minimize the loss of N by shutting off the injection unit before the irrigation water
reaches the end of the furrow. This practice should not substitute for careful consideration
of N needs while N can be side dressed.
CALCULATION OF N APPLICATION RATES - To calculate the fertilizer N
application rate, the following equation is used: Fertilizer application rate (deficit) or
Over application of Nitrogen = (Total N required to produce a given yield) (MineralizableN) - (Inorganic N measured by the soil test) - (previous croplresidue
management) - (Manure Nitrogen) (Irrigation Water)

-

TIMING OF NITROGEN APPLICATION - Coarse-textured soils, induding sandy
loams, loamy soils and sands, may lose N from leaching. For these soils, side dress a
portion of the N at the time of the last cultivation. Sprinkler irrigation of corn under
center pivots provides increased flexibility for providing N during the season. With
sprinklers N can be injected into the system and applied with the water. On silt loam
soils, split applications of N have not proven more effective as long as preplant N is

adequately incorporated. High N rates (approaching 300 pounds per acre) broadcast and
incorporated before planting may reduce early season corn growth. If high N rates are
needed, split applications should be considered. High plant populations (above 28,000 to
30,000) and early plautings of longer season hybrids in theTreasure Valley will respond
to high N rates provided there are no other limiting factors. High N rates will not
compensate for reductions in stand or delayed planting. High plant populations of field
corn are more susceptible to N shortages because of greater competition among plants for
limited N. Side dressing may cause root pruning depending on plant size, distance of
shank from the row and placement depth. High N rates (above 300 pounds per acre)
broadcast and incorporated before planting may reduce early season corn growth. If high
N rates are needed, split applications should be considered. On sandy textured soils
subject to leaching, side dress a portion of the N at the time of the last cultivation. Under
sprinkler irrigations, N can be injected through the lines throughout the season. On silt
loam soils, split applications of N have not proven more effective as long as preplant N is
adequately incorporated.
PHOSPHORUS (P)
Adequate phosphorus is necessary for maximum production of field corn. The soil test
for P is based on samples collected from the first foot of soil. The soil is extracted with
sodium bicarbonate. Economic response to fertilizer P is more likely with cooler soil
temperatures and soils with high lime content, particularly when planting long season
hybrids. Phosphorus is an immobile nutrient that does not move appreciably from where
it is placed. If should be mixed into the seedbed or banded within easy reach of the
seedling roots before or during the planting operation.
POTASSIUM (K)
Field corn requires adequate potassium for optimum growth. Soil test K can be useful in
determining the need for K fertilizers. The soil sample is taken from the first foot of soil
and extracted with sodium bicarbonate. Fertilizer K rates are based on soil test.
MICRONUTRIENTS
1) Zinc (Zn) deficiencies occur primarily on soils that are eroded, leveled or where the
exposed subsoil is higher in lime. The DTPA test on soil samples collected kom the first
foot can be used for identifying Zn fertilizer needs. Apply 10 pounds of Zn per acre when
the soil test measures less than 0.6 ppm.
2) Other micronutrients have not been shown to limit corn production. "Shotgun"
applications of micronutrient mixtures containing boron (B), copper (Cu), iron (Fe) and
manganese (Mn) "for insurance" have not been shown to be economical and are not
recommended.

SULFUR (S)
The major corn-growing regions in Idaho should not experience shortages of S. Areas
with S deficiencies include some irrigated areas where both the soil and irrigation water
are low in S. Snake River water is known to have high S concentrations. Coarse-textured
soils including sandy loarns, loamy sands and sands would be more susceptible to S

deficiencies than silt loam soils. Where the need for S is evident, use 30 pounds per acre
of sulfate-sulfur (S04).
sALn\iIrn (SALTS)
Field corn has a low to moderate tolerance to accumulated salts. Soils with total salt
readings above 3 or 4 mmhos/cm can be cropped effectively. Readings up to 6 are also
satisfactory although more careful water management may be required.
Triticale Haylage, Winter, Double Cropped, S. ID, Irrigated
NUTRIENT MANAGEMENT PLANNING
SOIL SAMPLING - Soil sampling is critical for producing economical yields of high
quality crops. Soil fertility varies among and within fields. Therefore, each soil sample
submitted to a soil test laboratory should consist of subsamples collected from at least 20
individual sites within a uniform area. Collect separate samples from the 0-to 12-inch and
12-to 24-inch depths. Skip areas that do not represent the majority of the field such as
gravelly areas, saline or sodic areas, wet spots, and turn rows. Thoroughly mix the 20
subsamples in a clean plastic bucket, keeping the first-foot samples separate from the
second-foot samples. Place about one pound of the mixed soil in a plastic-lined soil
sample bag. Fill out all required information (name, field number, date, depths, and crop
history). Do not store samples under warm conditions because microbial activity can
change the extractable N in the soil sample. Send soil samples to the laboratory for
analysis as quickly as possible. For more detailed information about soil sampling, refer
to EXT 704, (Soil Sampling). If sizable areas within fields differ visually or in
productivity, these areas may need to be sampled separately and managed differently.
Precision Ag Technology and variable rate applicators now provide options for
differentially fertilizing these areas. For information on mapping soil variability and
treating mapping units differently, contact an extension soil fertility specialist, your local
county Ag extension educator, or a fertilizer dealerlconsultant.
NITROGEN (N)
Adequate nitrogen is necessary for maximum production of irrigated triticale. Nitrogen
represents, by far, the largest share of fertilizer costs for triticale in Idaho. The amount of
nitrogen required depends on many factors which influence total triticale production and
quality. Both yield potential and available nitrogen (NO3 + NH4) should be considered
when determining N fertilizer rates.
TOTAL N REQUIREMENTS BASED ON POTENTIAL YIELD - Fertilizer N rates
should be used which correspond to the yield growers can reasonably expect under their
soil and management conditions. The historical triticale yield obtained'by a grower in a
specific field or area generally provides a fair approximation of yield potential given a
grower's traditional crop management. Projected changes in crop management (i.e.
improved variety, better disease and weed control) designed to appreciably increase
production may require adjustment of yield potential upward. Research has shown that
the available N required to produce a bushel of irrigated triticale depends on a variety of

crop management practices. Factors such as weed, insect and disease control as well as
irrigation, planting date and soil type can influence the N required by triticale for
maximum yield. The results of irrigated field trials in the Boise and Magic valleys
suggest as a rule that 2 pounds available N per bushel oftriticaie is requ~redfor
maximum production up to 120 bushels per acre. Above 120 bushels per acre, the factor
is somewhat less than two.
AVAILABLE NITROGEN - Available N in the soil Includes mineralizable N (released
from organic matter during the growing season) inorganic N as nitrate (N03-N) and
ammonium (NH4-N), and N credits from previous cropping or manures. Each component
of available N must be estimated for accurate determination of optimum fertilizer N rates.

MINERALEABLE NITROGEN - Soils vary in their capacity to release N from organic
matter during the growing season. The amount of N released depends on such factors as
soil type, soil moisture, soil temperature, previous crop, and the history of fertilizer N
applied. While soil organic matter content is kequently used to estimate annual
mineralizable N contributions, in southern Idaho irrigated soils organic matter does not
accurately predict the amount of N that is mineralized.
INORGANIC NITROGEN - Residual soil inorganic N (N03, NH4) can be evaluated
most effectively with a soil test. Soil samples should be collected in foot increments to a
depth of two feet, unless roots are restricted by dense soil layers or high water tables.
Ammonium is generally low in preplant soil samples and thus contributes little to
available N. However, it can be as high or higher than N03-N. NH4-N should be
determined along with N03-N, especially when there is reason to expect the presence of
appreciable NH4-N, such as recent ammonium N fertilizer applications. A preplant soil
sample is often only collected from the first foot of soil. Although this information is not
as complete and reliable as would be provided by deeper sampling, residual N
measurements from the first foot of soil can be combined with estimates of residual N in
the second foot to predict N requirements for irrigated winter triticale. For fall planted
winter cereals in westem Idaho, preplant soil test N03-N in the second foot of the soil is
commonly only one-half to two-thirds as high as in the first foot of soil. However, this
estimate may not be accurate after potatoes or other sprinkler imgated crops, especially
in coarser textured soils. Basing N rate recommendations on estimates of residual N in
the second foot increases the risk of recommending either too little or too much N.
NITROGEN FROM PREVIOUS CROP RESIDUES - Nitrogen associated with
decomposition of previous crop residues should also be considered when estimating
available N. Residues that require additional N for decomposition include cereal straw
and mature corn stalks. Research has shown that 15 pounds of additional N are needed
per ton of straw returned to the soil, up to a maximum of 50 pounds. For more
information on compensating for cereal residues, refer to CIS 825, "Wheat Straw
Management and Nitrogen Fertilizer Requirements." Row crop residues (potatoes,
sugarbeets, and onions) generally do not require additional N for decomposition.
Consequently, these residues have little effect on the N needs of winter triticale. Legume
residues from beans, peas, and alfalfa can release appreciable N during the following

crop season that may not be reflected by the preplant soil test. This N is derived from the
decomposition of both plant tops and nodulated root systems.

-

NITROGEN FROM MANURES - Soils in which winter triticale is grown occasionally
receive animal manures or lagoon wastes. Nutrient contributions from these sources
should also be taken into consideration when estimating available N for the next season.
Manures can preclude the need for any fertilizer, depending on the rate applied and their
nutrient composition. Manures can vary appreciable depending on the animal, how the
manure is processed, and the kind and extent of bedding material. For the most accurate
estimate of fertilizer equivalent values, the manure should be analyzed for its nutrient
content.
IRRIGATION WATER - Irrigation waters derived from deep wells are generally low in
N. More shallow wells can have significant levels of nitrogen because of leaching of
nitrogen from impacts from commercial fertilizer use, animal waste, and improperly
functioning septic systems. Irrigation waters from most districts are also low in N when
diverted from its source. Background levels of N from original sources are generally
about 2 parts per million @pm). The more return flow included in diverted water sources,
the higher the N content. Return flows may include N dissolved when irrigation waters
pass through fields high in residual or recently added fertilizer N as well as from soluble
fertilizer N applied with the irrigation water. Most irrigation districts should know the N
content of the water they divert. Contact them for this information to determine the levels
of N added with your irrigation water. However, since irrigation water N levels are
influenced by upstream management, if you use irrigation water that receives runoff after
it is diverted, only a water test can accurately evaluate the N added with irrigation waters.
For each ppm or milligrams per liter (mg/L) of N reported in the water sample, multiply
by 2.7 to get the N added per acre foot of water applied. For example, if the water sample
contained 10 ppm of N, 3 acre feet of water applied would be the equivalent of 81 pounds
of N per acre. Typically, of the water applied with furrow irrigation only 50 percent is
retained on the field and the rest runs off the end. The net retention ofN applied with
furrow irrigation would, therefore, be about half of the water applied or about 40 pounds
per acre in this example. If more or less of the irrigation water is retained with each
wetting, then growers should adjust the water N contribution accordingly. Excessive
irrigation by any method reduces N availability to winter triticale. Additional N may be
needed under these conditions. Growers should not use aqua or anhydrous N through a
sprinkler irrigation system. Water running soluble N sources with a furrow irrigation
system can be an effective means of adding N. Two limitations of this practice are that
(1) the application of the N with this method may not be as uniform as desired and (2)
runoff containing the N may contaminate downstream surface waters. Growers can
minimize the loss of N by shutting off the injection unit before the irrigation water
reaches the end of the furrow. This practice should not substitute for careful consideration
of N needs while N can be side-dressed.
CALCULATION OF N APPLICATION RATES - To calculate the fertilizer N
application rate, the following equation is used: Fertilizer application rate (deficit) or
Over application of Nitrogen = (Total N required to produce a given yield)

-

(Mineralizable N) - (Inorganic N measured by the soil test) - (previous croplresidue
management) - (Manure Nitrogen) - Znigation Water
TIMING OF NITROGEN APPLICATION - Excessive irrigation or heavy winter
precipitation can result in leaching of nitrate N beyond the root systems. This hazard
exists on all soils, but particularly on coarse textured soils such as sands, and sandy
loams. Fall pre-plant N was once thought to be as good or preferable to spring topdressed N in calcareous silt loam or clay soils in areas of low rainfall. However, even
under these conditions, southern Idaho research has shown than N applied in late winteror early spring is frequently used more effectively than early fall preplant applied N.
Nitrogen fertilizers containing ammonium (ammonium sulfate, anhydrous or aqua
ammonia, or urea) are less subject to leaching losses when lower soil temperatures (less
than 40 F) inhibit the microbial conversion of ammonium to nitrate. Lower temperatures
also reduce the microbial activity that is responsible for the immobilization of applied N.
Late fall, split, or spring applied N is also recommended when residues from previous
grain or mature corn crops are returned to the soil in early fall. Early spring N
applications are more effective for increasing grain protein for irrigated hard red winter
triticale. Nitrogen applied after the boot stage will contribute more to grain protein than
to yield. Most triticale varieties respond in a similar way to N. However, varieties differ
in their tolerance of high N rates. High N contributes to lodging of varieties with poor
straw strength.
PHOSPHORUS (P)
Triticale requires little phosphorus compared to the P requirements of other crops
although minimum soil levels are necessary for maximum production. Adequate P is
especially necessary for winter hardiness. Soil tests can indicate whether soils require
phosphorus fertilization for maximum triticale production. Soil samples are taken from
the 0- to 12-inch depth. Broadcast plowdown, broadcasts seedbed incorporation or drill
banding low rates of P with seed are effective methods of application. Drill banding may
reduce the fertilizer P required. Drill banding high rates of P, especially ammonium
phosphate fertilizers, can cause seedling damage. For more detailed discussion of
banding, refer to PNW 283, "Fertilizer Band Location for Cereal Root Access."
POTASSIUM (K)
Triticale has a lower requirement for K compared to sugarbeets, corn or potatoes. Soil
tests can be useful indicators of the need for K. Potassium should be incorporated during
seedbed preparation.
SULFUR (S)
Sulfur requirements for triticale will vary depending on soil texture, previously
incorporated crop residues, leaching losses, S content of irrigation water and S soil test.
Triticale irrigated with Snake River water should not experience S shortages. Soils low in
S (less than 10 ppm S04-S in the plow layer or 8 ppm in the 0- to 12-inch depth) should
receive 20 to 40 pounds of S per acre. Sulfur deficiency appears as a general yellowing of
the plant early in the season and looks much like N deficiency. Plant analysis can be a
useful means of differentiating between the two deficiencies. An N to S ratio of 17 in

whole plant tissues is generally used for diagnosing sulfur deficient triticale. Sulfur
deficient triticale has also been known to contain high nitrate nitrogen (N03-N)
concentrations.
MICRONUTRIENTS
Micronutrients have not been shown to be limiting tr~ticaleproduction and "shotgun"
application of micronutrient mixtures containing boron (B), manganese (Mn), iron (Fe)
and copper (Cu) "for insurance" have not been shown to be responsive and are not
suggested.
GENERAL COMMENTS
Avoid a heavy first irrigation on spring cereals to prevent water logging, reduced tillering
and N leaching.

The above fertilizer guidelines are based on relationships established between University of Idaho soil test
and crop yield response research. In this research, crop response to fertilizers was evaluated at several sites
where the response to fertilizer differed. The recommendations reflect the general or overall response to
fertilizers at specific soil test values and the response in individual fields can differ appreciably from the
general table recommendation. Some sites will require less than the general recommendation, other sites
more. Unfortunately, the science has not developed to the point where the table recommendations can
account for all the unknown variables influencing the effectiveness of applied fertilizers at individual sites.
The table fertilizer recommendations can only be used as general guides rather than specific
recommendatio'ns for each and every field.
Furthermore, soil variability can sharply reduce the accuracy composite soil test values for individual
fields. That is why large contiguous areas within fields should he sampled separately when they are known
to differ in crop growth or soil characteristics known to influence the response to fertilizer. But soil
variability frequently does not occur conveniently in large areas that can be sampled separately or fertilized
differently. The fertilizer recommendations in most cases do not account for this variability. Soil test based
recommendations may be excessive in some field areas and inadequate in other areas of the same field. The
recommendations then will be appropriate only to the degree that the composite soil test values for fields
actually represent the field. Thus, for fields that are highly variable, the fertilizer recommendations should
be considered conservative estimates of fertilizers needed. All the more reason to consider the table
fertilizer recommendations as general guides rather than specific recommendations for each and every
field.
The fertilizer rates suggested in the tables will support above average yields if other factors are not limiting
production. Therefore the recommendations assume that good crop management practices will be used, i.e.
insect, disease, and weed control. Nutrient requirements can be met using either commercial fertilizers or
equivalent organic matter sources, such as manure or compost, provided their nutrient content and relative
availability are known or can be estimated from published literature. Soil test based recommended. rates
will not be appropriate if the soil samples are improperly taken or do not represent the area to be fertilized.
For nitrogen in particular, recommendations will be most accurate when crop history is taken into account
and projected yields are reasonable estimates based on long term records.

General Comments:
Over irrigation and nutrient loss is a hazard. Optimum irrigation management is necessary to meet crop
water use needs and avoid loss of nutrients through leaching beyond the root zone and runoff with
irrigation tail water

Nitrogen leaching IS particularly a concern on sandy soils.Optimum management may require split
Nltrogen apphcat~onsto meet crop needs.
Weed, insect, and disease control significantly influence the efficiency and effectiveness of your
fertilizer applications and ultimately crop yield and farm profitability.
Phosphorus, potasslum, and zinc nutrients can be effectively fall-applied as they are not readily leached
over winter.
Phosphorus can be budgeted for a crop rotation.
If you have questions regarding the interpretation of this information, please contact your Extension
Agriculhual agent, Crop consultant, or your commodity company fieldman.
Both farm profitability and water quality can be improved with efficient nutrient use. The following are
recommendations in nutrient management, which will optimize nutrient use for crop production while
protecting water quality:

1) Avoid the application of nutrient sources in close proximity to streams, wetlands, drainage ditches,
areas of very shallow soils, and sinkholes.
2) Accurately calibrate nutrient application equipment to insure that recommended rates are applied.
3) Nitrogen recommendations for many crops are based on yield goals for the crops. It is important to
establish realistic yield goals for each field based upon historical yield data, county averages, and
your management
practices to avoid unnecessary fertilizer costs and minimize potential water
quality impairments.

Appendix D: SOIL TEST DATA
Field: 1 Date of Test: 9/1/2005
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Field: 4 Date of Test: 9/1/2005
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Export Agreement for Waste
agree with
with a physical address of Near-by, ,
Training Example 2005 to accept and take delivery of Solid Stack(s) from Training
Example 2005 during the farming season. I intend to apply the bionutrient to some or all
of the farm ground owned or leased by me in the amounts consistent with best
360
management farming practices. I presently own andlor lease
acres of farm ground.
1, Training ,2-

IN

Bionutrient
(1b/ton)l~205(1b/ton)lK20 (Iblton)
255781
43406
Solid ~tack(s)123476

Signature

Date

Export Agreement for Waste
agree with
1, Training ,2with a physical address of Near-by, ,
Training Example 2005 to accept and take delivery of Separated Solid(s) from Training
Example 2005 during the farming season. I intend to apply the bionutrient to some or all
of the farm ground owned or leased by me in the amounts consistent with best
360
management farming practices. I presently own andlor lease
acres of farm ground.

IN

Bionutrient
(lb/ton)l~205(lb/ton)lK20 (Iblton)
Separated ~olid(s)153403
58 1841
98738

Example Producer Summary
Facility Summary

A description of the operation - include number of animals, housing, facilities and
management used on the operation. Give a brief description of land being used for the
disposal of nutrients. Discuss handling systems for livestock manure and export of
nutrients from the site if applicable.
Resource Concerns
Discuss the resource concerns that exist on the operation. Include a discussion and
rational for determining whether ground water or surface water is the primary concern.
Discuss any other limitations that may exist including if the operation is located in an
area requiring additional special considerations, such as parent materials of gravel or
fractured bedrock which may create the need for special considerations.
Nutrient Management Plan Requirements
Discuss the application rated and use of the various types of manure and chemical
fertilizers that will be applied as a part of the plan. Discuss the ilnplications of
rotation in the development of the plan. Include a discussion of "banking"
nutrients during portions of the crop rotation if that practice will be used.
Discuss modification to facilities that may be required as a result of the plan.
Discuss any special management practices that will need to be implemented to
meet the specifications of the plan.

(The following information which is required in the Producer Summary can be copied
from a completedplan. When the plan i~
run you can copy it to a wordprocessingfile
which will allow you to further copy the sections below that are needed to complete the
producer summary. By copying this information to the producer summavy the reviewer
will be better able to insure accuracy in the plan).

Manure Application Rate Requirement By Year

Minimum Acres Required for Manure Application (Example Table and explanation

The acreage in the table is based on an average crop uptake of 100 lbs P205 per acre.
These acreage numbers are for estimating export acreage needed. Wastewater application
should begin with the first irrigation of the season and end with the last imgation of the
season. Rates should be designed to supply uniform application. When applying
wastewater outside of the imgation window you must contact the Department of
Agriculture, Dairy Bureau (208) 332-8550.
Hydraulic Balance (Example copied from an actualplan)

0.5" of wastewater may be applied to fields after the hydraulic balance date to remain in
compliance with this nutrient management plan.
(Additional Data taken from an actual plan that includes specific instruction to the
producer to insure compliance)
Record Keeping For each field keep a record of annual manure and chemical fertilizer
applications. Include nutrient source, date, time, rate and application method.
Facility Testing Requirements
Regulatory soil samples will be required from each field every three years. These
samples must be taken from the 18-24" for fields 1,2 and 3. Field 4 regulatory soil
sample must be taken from 0-12".
Spring Soil Test
Spring soils tests must be taken every year from every field to determine a commercial
fertilization rate. If commercial fertilizer isn't applied (for a perennial crop), spring soil
samples are not required. If you do not apply commercial fertilizer, a complete soil
analysis will need to be conducted initially to determine the nutrient baseline.
Recommendation for Best Management Practices on Example Dairy
Runoff from field 4 due to irrigation andlor precipitation events can be managed using
conservation tillage. A 50' filter strip would also be beneficial on the east and south
sides of the field to minimize erosion on the field.

Example Producer Summary
Facility Summary
Example Dairy is an existing facility in Oakley, ID. The dairy is currently milking 1200
head of Holstein cows and houses 300 dry. The producer does not have future plans of
expansion at this time. Replacements and young stock are raised off site. Cows are
housed in open lots. The feed alleys are flushed with wastewater. Wastewater from the
milking barn drains to a concrete separator and then to an earthen gravity separator cell.
Wastewater from the separation system will enter one of two earthen waste storage ponds
located on the east side of the facility. The facility has 481.7 acres for land application.
The crop rotation is three years corn silage followed by three years in alfalfa and one year
of barley used for the establishment of alfalfa. Liquid waste is applied uniformly to four
pivots. Solid waste is applied to fields before corn silage and barley. Surplus solid waste
is exported from the facility.
Resource Concerns
The most immediate resource concern on Example Dairy is to ground water quality. All
fields are sprinkler irrigated. Field 4 experiences runoff due to irrigation and/or
precipitation and is classified as having a surface water resource concern. Soils are
compromised of a loam to silt loam. Small inclusions of gravel are indicated on the
facility at 32 inches. Based on the site specific resource concerns, special detailed
attention should be given to address runoff concerns on Field 4.
Nutrient Management Plan Requirements
Solid waste should be applied to corn silage at a rate of 32 tonslacre to meet the
crop rotational phosphorus demand. This application rate will supply 26 pounds
of nitrogen, 106 pounds of phosphate, and 119 pounds of potash, depending on
mineralization rates. Minimal commercial nitrogen will be needed based on this
rotation.

The acreage in the table is based on an average crop uptake of 100 lbs P205 per acre. .
These acreage numbers are for estimating export acreage needed. Wastewater application
should begin with the first irrigation of the season and end with the last irrigation of the
season. Rates should be designed to supply uniform application. When applying
wastewater outside of the irrigation window you must contact the Department of
Agriculture, Dairy Bureau (208) 332-8550.
Hydraulic Balance

0.5" of wastewater may be applied to fields after the hydraulic balance date to remain in
compliance with this nutrient management plan.

Record Keeping For each field keep a record of annual manure and chemical fertilizer
applications. Include nutrient source, date, time, rate and application method.
Facility Testing Requirements
Regulatory soil samples will be required from each field every three years. These
samples must be taken from the 18-24" for fields 1,2 and 3. Field 4 regulatory soil
sample must be taken from 0-12".
Spring Soil Test
Spring soils tests must be taken every year from every field to determine a commercial
fertilization rate. If commercial fertilizer isn't applied (for a perennial crop), spring soil
samples are not required. If you do not apply commercial fertilizer, a complete soil
analysis will need to be conducted initially to determine the nutrient baseline.
Recommendation for Best Management Practices on Example Dairy
Runoff from field 4 due to irrigation andlor precipitation events can be managed using
conservation tillage. A 50' filter strip would also be beneficial on the east and south
sides of the field to minimize erosion on the field.

GUIDELINES TO PREPARE FOR YOUR
NUTRIENT MANAGEMENT PLAN

REQUIRED ITEMS FOR CERTIFIED NUTRIENT MANAGEMENT PLANS
-

INTRODUCTION
The purpose of a nutrient management plan is to meet agricultural production goals and to certify
that manure and nutrients are properly managed to minimize adverse impact to surface or
groundwater. Plans are written in cooperation with the producer to:
1) Assure proper containment of animal manure and process waste water.
2) Assess resource concerns which exist on the property.
3) Budget nutrient sources to optimize crop water and nutrient needs. Nutrient sources include
commercial fertilizers, animal manure, mineralization of previous crop residues, and
irrigation water.
4) Assess irrigation water management to minimize movement of nutrients beyond the root
zone or with runoff.
Land application of manure at agronomic rates, along with irrigation scheduling, is the most
effective way to obtain maximum nutrient benefits from manure, condition the soil, and avoid
potential water quality problems downstream. Cattle manure is a valuable resource, which will
also improve soil properties such as water holding capacity, infiltration, tilth, structure, porosity,
and nutrient retention and release. If animal manure and/or commercial fertilizers are not
properly managed, contaminants may impact surface andior groundwater. Some water resource
contaminants associated with poorly managed animal manure and fertilizers are:

Phosphorus in the soil readily adsorbs to soil particles; thus, erosion of soil by surface runoff
is the general mode of phosphorus transport. In very low concentrations, phosphorus can
result in plant and algae blooms in surface water bodies. Alga blooms are a nuisance to
boaters, irrigators, and others. Toxins released by certain algae can be lethal to livestock
or other animals that drink the water. Dissolved oxygen in the water is depleted as algae
die and decompose, sometimes causing fish kills.
Nitrogen in the form of nitrate (NO,') is highly water-soluble and will move with water,
particularly down the soil profile past the root zone if not utilized by plants (thus
becoming a groundwater contamination issue). Nitrates are toxic to infants under 6
months, and to livestock at high concentrations. In surface water, excess nitrogen, like
phosphorus, can result in nuisance plant and algae growth.
Organic matter in high load decreases dissolved oxygen in a surface water body when it is
decomposed. Low levels of dissolved oxygen is harmful or even fatal to fish and other
aquatic life.
Bacteria and microorganism illnesses potentially transmitted through water by animal
manure are Giardia, Typhoid Fever, Cryptosporidium, and Cholera. Pathogens from
animal waste can impact surface and groundwater resources.

CERTIFIED NUTRIENT MANAGEMENT PLAN REQUIREMENTS
The following is a list of requirements for nutrient management plans for Idaho dairy producers.

OWNER FACILITY INFORMATION
0 Name of facility
0 OwnerIOperator of facility
Address of facility
0 Phone number of ownerloperator
Legal description of facility (include all owned land used for application of waste):
Section
Township
Range
Name of facility:
Name of facility:

Section

Township

Range

HYDROLOGY
Surface water has water quality standards based on the designated use of the water body. These
water quality standards nus st be met or the water body is listed as water quality impaired (303d
list) and falls under a regulatory process to bring the water quality back to the accepted
standards. The following surface water information will be required in your nutrient
management plan.
0 The nearest down-slope stream from your facility (if applicable):

0 Is the stream on the Environmental Protection Agency's 303(d) list? Yes

No

If yes, what are the listed contaminants?
0 4'h order watershed Hydrologic Unit Code (8 digit):

SOIL TESTING INFORMATION
ISDA-Dairy Bureau regulation uses soil test phosphorus as the indicator for environmental
impact from agricultural production practices. The regulations are based on a threshold soil test,
phosphorus level (TH), above which there is no agronomic advantage to application of nutrients.
0 Fields with no runoff: if the water table is greater than 5 feet from ground surface, TH = 30
ppm (Olsen P method, 18-24" soil depth).

Fields with no runoff: if the water table is less than 5 feet from ground surface, TFI = 20 ppm
(Olsen P method, 18-24" soil depth).
0 Fields with runoff: TH = 40 ppm (Olsen P method, 0-12" soil depth).

If soil test phosphorus is below TH, regulations allow for land application of nitrogen equal to
rates recommended by the University of Idaho Fertilizer Guides or another accredited database.
The regulations identify no agronomic advantage to nutrient application on soils at or above TI-I,
however, they allow for land application of animal manure at rates equal to crop uptake of
phosphorus at soil test levels above TH. ISDA regulatory soil testing on livestock operations
will be conducted every three years to determine trend data, based on TH.

Unless a shortage of acreage exists for land application of manure, it is recommended to have
your nutrient management plan written for land application of solid and liquid manure to the rate
of cropuptake. Application of the manure resource to this rate is a sustainable practice and is
always allowed under ISDA regulations. Regardless of the rate prescribed by your nutrient
management plan, soil testing at the 0-12 inch and 12-24 inch soil depths is required for nitrogen
management.

0 Spring soil test for nitrogen (required annually)
0-12" and 12-24" nitrogen test

0 Soil test for phosphorus (optional if piail written for land application of manure at the rate of
crop uptake, required if plan is written for land application of manure above crop uptake)
depths required if plan written for land application of manure above crop uptake:
0-12": for all fields
18-24": additional requirement for fields with no runoff
Other parameters (optional)

Field Name:
Soil Test Date:
Phosphorus Test Method:

Additional soil test tables are provided in Appendix A.

Acres:

SITE MAPS
Two site maps are required in a certified nutrient management plan - the Facility Site Plan and
the Land Application Site Plan, See Figure 1 for example Facility Site Plans, and Figure 2 for
example Land Application Site Plans.

O Facility Site Plan
Required items on the map:
Livestock:
0 Milk barn
0 Livestock housing and corrals
Waste structures
0 Lagoon(s)
Separator(s)
0 Solid storagc
0 Liquid manure pump station
0 Liquid manure pipelines
0 Feed storage
Hydrologic Features:
Drain ditches
0 Springs
0 Seeps
Runoff flow direction
0 Runoff containment
Waterways (streams, rivers, creeks)
0 Ponds
Lakes
0 Wetlands
Other Features:
0 Residences
Property lines
Wells
North arrow
Rock outcrops
0 Sink holes
Fences
0 Berms
Potable water pipelines

0 Land Application Site Plan
Required items on the map:
Dairy location
0 Labeled fields with name and acreage
0 Labeled roads and other landmarks
Hydrologic Features:
0 Injection well
0 Residential wells
Drain ditches
0 Tile drain outlets
0 Springs
0 Seeps
0 Runoff flow direction
0 Groundwater flow direction
Berms
0 Runoff containment
0 Waterways (streams, rivers, creeks)
0 Ponds
0 Lakes
0 Wetlands
Irrigation Features:
Wells
0 Canalsllaterals
0 Pump station
Pipeline
R Sednnent pond
0 Buffer strip
U Chemigation system
Other Features:
0 Residences
0 Property lines
Wells
North arrow
Rock outcrops
Sink holes
0 Fences
Berms

FIELD & CROP INFORMATION

0 Crop Rotation information for each field.
Field Name:

/

Acres:

2005 1
I
*Crop residue management options: 1) residue removed with harvest; 2) residue incorporated
early Fall; 2) residue incorporated late Fall or Spring; 3) residue left unincorporated (no till); 4)
residue burned.

Additional crop information data tables are provided in Appendix B.
FERTILIZER PLACEMENT AND TIMING
Phosphorus Fertilizer Placement: check which applies
0 Phosphorus fertilizer placed with a planter or plowed deeper than 2 inches
CI Phosphorus fertilizer incorporated greater than 3 inches by dislcing or chiseling
0 Phosphorus fertilizer surface applied, no incorporation
0 Phosphorus fertilizer surface applied on frozen ground
Organic Phosphorus (manure/biosolids) Fertilizer Placement: check which applies
Organic phosphorus injected or plowed deeper than 2 inches
Organic phosphorus incorporated greater than 3 inches by disking or chiseling
O Organic phosphorus incorporated less than 3 inches by harrowing, etc.
Organic phosphorus surface applied, no incorporation
Organic phosphorus surface applied on frozen ground
Nitrogen fertilizer application timing: check which applies
CI No nitrogen fertilizer applied
Nitrogen fertilizer application split with nitrification inhibitor
CI Nitrogen fertilizer application split with some applied pre-plant and some applied during
the growing season.
0 Nitrogen fertilizer application pre-plant in the Spring
CI Nitrogen fertilizer application pre-plant in the Fall

IRRIGATION INFORMATION

Irrigation water management is very important in nutrient management. If irrigation water is
over-applied what the crop uses, there is potential for runoff andlor leaching of nutrients. If
irrigation water is under-applied, the crop will not have optimal growth conditions. Crop
irrigation water requirements changes through the growing season depending on climate
conditions and crop evapotranspiration rate. Proper irrigation water management responds to
these crop demands.
Information your Nutrient Management Planner will need:

Wheel lines/hundlines (perfield, per crop)
Field name:
Acres:
Crop:
Nozzle flow rate:(gpm) OR Nozzle diameter:(in) Pump pressure:Number of nozzles:___
Number of days to completely irrigate field:Days between irrigation:Down time per d a y : (hrs)
Estimated runoff:(%)
System application efficiency:(%)
Pivot (perjeld,per crop)
Field name:
System flow r a t e : (gpm)
Pivot lateral length:__
(ft)
Time to complete one cycle:__
Days between irrigation:-

(Psi)

Acres:

(hrs)

System application efficiency:(%)
Estimated runoff-

Surface Irrigation (perfield, per crop)
Field name:
Acres:
Slope of field:
Condition of field at the end of the furrows:
0 Less than 6 inches from field level grade to bottom of tail water ditch
0 More than 6 inches from field level grade to bottom of tail water ditch
Earthen ditch with cutouts
Delivery Method: 0 Gated pipe 0 Siphon tubes
Furrow border spacing:(ft)
Longest furrow length:(ft)
Furrow flow rate:(g~lll)OR
Time to reach end of furrow:(hrs)
Gated pipe: Width of opening:(in) Height of opening:(in)
Elevation difference between head ditch water surface and g a t e : (in)
Siphon tube: Tube diameter:(in) Number of tubes per furrow:(in)
Elevation difference between head ditch water surface and furrow:Set time for single furrow r u n : (hrs)
Days between irrigation:Additional irrigation information data sheets are provided in Appendix C

(%)

(%)

BEST MANAGEMENT PRACTICE INFORMATION

Best management practices help to decrease the amount of erosion off the field and leaching
below the root zone. Your Nutrient Marmgement Planner will want to know if you have BMPs
on your fields.
Enter field name, and check all best management practices that apply to that field:

RESOURCE CONCERN INFORMATION
Field Resource Concerns:
There may be physical features on your fields which may increase the potential for nutrient
transport to surface or ground water. The following are resource concerns nutrient
management planners look for on each field.
1. Irrigation Canals/Laterals - Irrigation tail water can deliver nutrients to surface water via
open canals. Nutrient loading of open canals can have a detrimental affect on the health of
receiving waters.
2. Wetlands - Typically wetlands are low-lying areas of groundwater discharge with water
loving plants. Nutrient introduction into wetlands increases the potential of groundwater and
surface water contamination.
3. Surface Waters (StreamsiLakeslSprings)
4. Sink Holes - Sink holes are low-lying areas which may collect runoff and/or irrigation
water, They may be areas of increased water and contaminant movement to groundwater.
5. Rock Outcrops -Rock outcrops are areas where there is exposed rock with little soil. They
may be direct links to groundwater through cracks and fissure. Nutrients should not be
applied on rock outcrops unless the outcrop has been sealed. Sealing methods include one
foot of compacted soil with 15% clay content or gypsum sealing.
6. Groundwater Discharge Zones - Groundwater discharge zones are areas in the field where
groundwater table surfaces typically during the spring or during irrigation season. Nutrient

introduction into these areas strongly increases the vulnerability of groundwater
contamination.
7. Well Heads - Well heads offer a direct link to groundwater. If well heads receive runoff
from animal corrals or agricultural fields the potential for groundwater contamination is very
high. Runoff should be diverted from the well head and new wells should be properly placed
up gradient from contamination sources, following all state and federal setbacks.
8. Subsurface Tile Drains - Subsurface drains can deliver nutrients to surface water.
Subsurface drains run the risk of decreased time for contact of the nutrients to adsorb onto
soil particles or to be utilized by the crop. Irrigation management is also affected because
shallow soils have a lower water holding capacity.
9. Limiting Layers -Limiting layers in the soil such as a hard pan or rock decrease the depth
of soil in which the crop will grow. Shallow soils run the risk of decreased time for contact
for the nutrients to adsorb onto soil particles or to be utilized by the crop causing the
potential for runoff or leaching.
Enter field name, then check all resource concerns that apply to that field:

0 Well Test:
Nutrient Management Planners typically provide the latest well test information in the Nutrient
Management Plan. The Idaho State Department of Agriculture has tested the wells of every
dairy in Idaho. Dairy producers were provided with the report of that test.
Well Test Information (if applicable)
Well

Tcst

LIVESTOCK INFORMATION
Nutrient Management Planners estimate annual manure production based on animal type, an~mal
weight, and number of animals. The nutrient content-of manure (N,P,K) is estimated from
animal type and bodyweight. Fill out the form below for each class of livestock on your
operation. Proportioning annual bedding needs between classes of livestock ]nay not be
possible. At minimum, estimate the total annual amount of bedding used on your operation.

Animal Class

Housing
Type

Number of
Animals

Average
weight per
animal (Ibs)

Tons of
bedd~ng
usedlyr

Bedding
Type

Lactating Cow
Dry Cow
Heifer
Calf

MANURE HANDLING
Lactating Cows

1 . Do you flush feed alley area?
If yes, is recycled lagoon water used to flush?
2. Do you scrape feed alley?
3. Do you flush animal housinglbedding area?
If yes, is recycled lagoon water used to flush?
4. Do you scrape animal housinglbedding area?
5. Do you flus11 or hose milk parlor?
6. Do you scrape and hose milk parlor?
7. Do you flush or hose holding pen?
8. Do you scrape holding pen?

YesYesYesYesYesYesYesYesYesYes-

NoNoNoNoNoNoNoNoNoNo-

No. days per
year housed
in this unit

YesNo9. Do you have separators?
If yes, check the order the separators operate in relation to liquid nianurc
before it reaches the holding pond:
1st

0
0
0
0
0
0

Gravity Concrete Separator
Gravity Earthen Separator
Sloped Screen Mechanical Separator
Mechanical Separator
Double Screen Mechanical Separator
Screw Press Separator

3rd

0
0
0

0
0
0
0
0
0

0
0

10. What are the measurements for your solid manure storage(s)?
width (ft)

__ length (ft) wall height (ft)

width (ft)

-length (ft)

width (ft)

length (ft) __ wall height (ft)

width (ft)

-length (ft)

wall height (ft)

wall height (ft)

11. How frequently do you empty out the solid manure storage?

tirnes/year

12. What type of manure spreader do you use and what is the size?
Type

Width

Length

Fill height

Rated Capacity-

13. What type of storage facility do you have for liquid waste from the parlor?
earthen storage

concrete tank

14. What are the dimensions on your liquid waste storage facility?
Earthen storage: width (ft)-

length (82)-

depth (ft)

Concrete tank:

length

wall height (&)-

width (fop

15. What is the design volume for your liquid waste storage facility?
16. How do you empty your liquid waste storage facility?
evaporative pond, not emptied
pump to
g r a v i t y flow to
-honey
wagon

wall slope-

cubic feet

Dry Cows:

1. Are feed alleys scraped into a storage structure?
2. What is the frequency of cleaning out the bedded manure pack?
3. Do you flush feed alley area?
If yes, is recycled lagoon water used to flush?
4. Do you scrape animal housinglbedding area?
5. What is the frequency of cleaning out the bedded manure pack?
6. Do you flush animal housinglbedding area?
If yes, is recycled lagoon water used to flush?
7. Is solid manure composted?
8. Do dry cows go out on pasture during the summer?
hours
If yes, for how many hours per day?
-months
for how many months of the year?
9. Do dry cows have access to a dirt exercise lot?
hours
If yes, for how many hours per day?
months
for how many months of the year?
frequency of manure removal
months

Yes-

-

Notimeslyear

Y e s YesYes-

NoNoNotimeslyear
Yes- . . . . . - oN
YesNoYesNoYesNo-

Young Stock:
1. Are feed alleys scraped into a storage structure?
2. What is the frequency of cleaning out the bedded manure pack?
3. Do you flush feed alley area?
If yes, is recycled lagoon water used to flush?
4. Do you scrape animal housing/bedding area?
5. What is the frequency of cleaning out the bedded manure pack?
6. Do you flus11 animal housinglbedding area?
If yes, is recycled lagoon water used to flush?
7. Is solid manure composted?
8. Do heifers go out on pasture during the summer?
-hours
If yes, for how many hours per day?
-months
for how many months of the year?
9. Do heifers have access to a dirt exercise lot?
______ hours
If yes, for how many hours per day?
____ months
for how many months of the year?
frequency of manure removal
months

Yes-

YesYesYesYes-

Notimeslyear
NoNoNotimeslyear
No__
NoNoNO-

Yes-

No___

YesYesYes-

Other Livestock:

I . Are feed alleys scraped into a storage structure?
2. What is the frequency of cleaning out the bedded manure pack?
3. Do you flush feed alley area?
If yes, is recycled lagoon water used to flush?
4. Do you scrape animal housinglbedding area?
5. What is the frequency of cleaning out the bedded manure pack?
6. Do you flush animal housinglbedding area?
If yes, is recycled lagoon water used to flush?
7. Is solid manure composted?
8. Do animals go out on pasture during the summer?
hours
If yes, for how many hours per day?
months
for how many months of the year?
9. Do animals have access to a dirt exercise lot?
__hours
If yes, for how many hours per day?
____ rnol~ths
for how many months of the year?
frequency of manure removal
___months

YesYesYesYesYesYesYesYes-

No-

- timeslyear
NoNoNotimeslyear
NONoNoNo-

DAILY WATER USE IN T H E MILKING CENTER
Your Nutrient Management Planner needs to estimate the volume of liquid dairy waste produced
on your farm. This worksheet provides the necessary calculations for estimating the amount of
liquid waste produced per day.
vat four times per milking with a
Pipeline Cleaning, Most dairy operations fill their clea~~ing
pre-milking sanitizing, post-milking rinse, detergent cycle, and acid rinse. The equation for
calculating pipeline cleaning volume is shown below. You will need to measure the volume of
water that is used for each cycle.
X

# o f cyclesltnilking

-

X

gallons/cycle

gallday

#of milkingslday

Clean Bulk Tank(s). The amount of water used to clean a bulk tank varies depending on
whether the tank is cleaned manually or with an automatic washer. Approximately 30 to 50
gallons are used to manually wash bulk tanks. A refined estimate is possible by calculating
water flow rate from the hose and estimating the number of minutes used to spray the tank
(calculation similar to parlor wash-up below). Automatic washers use 60 to 120 gallons per
wash. Your milking equipment dealer can provide a water use estimate for your particular
automatic tank washer.
I

Tank 1
gallwash

gallwash

gallday

-

gallday

days between pickups

1

Tank 2

-

days between pickups

-

Wash Parlor Floor. The amount of water used to clean the parlor floor varies tremendously
between dairies.

liose:Water use can be estimated by the equation below.

In general, you will use 5 gallons of
water per minute from a conventional pressure system and 20 gallons per minute from a booster
pump system. You can refine your estimate by timing how long it takes to fill a 5 gallon bucket
with water.
X

gallmin k o ~ nhose

X

-

gallday

-

gallday

# wasidday

min washdown

Flush: Water use can be estimated by the equation below
X

X

total flowrate (gpm)

min flush

# flushlday

Deck Flush: Water use can be estimated by the equation below.
X

X

nozzle flowrate (gpm)

# o f nozzles

-

X

min flush

gallday

# flushfday

Wash Milkhouse Floor. Many dairy producers wash the milk room flow by catching water
used to clean the pipeline in bucket(s) and then bucket washing the floor. In this situation, there
is no additional water used to wash the milk room floor. Other producers spray down the milk
room with a hose. Use the equation below to estimate water use for this task.
X

gallmi11from hose

-

X

min washdown

gal/day

# washlday

Pre-Cooling Milk. Substantial amounts of "waste water" can he generated from a plate cooler
or pre-cooler. As a general rule, one gallon of water is used to pre-cool one gallon of milk.
Most dairies recycle the pre-cooler water for other purposes (example pre-cool milk then flow to
a water trough). The volume of water must be considered in lagoon sizing if it is not recycled for
other uses.
a) Does your parlor have a plate cooler or pre-cooler?
b) Do you recycle pre-coolerlplate cooler water?
If yes to b, how is it recycled?
-divested to water trough
diverted to holding tank
-other: describe

IresYes-

NoNo-

If no to b, then calculate the volume added to storage:

-

X

gal milk shippedlday

galiday

gal of ivavaterigal of milk cooled

-

Preparing Cows for milk in^. Dairies that pre-dip cows generally use water on only a few cows
per milking. Herds which manually wash udders will use % to 1 gallon of water per cow per
milking. Use the higher estimate if "liberal amounts" are used to prep cows.

YesYes-

a) Do you pre-dip your cows?
b) Do you manually wash cows prior to milking?
If yes, calculate water use below:
-

X

X
# cows

gailwash

NoNogaliday

# milkingslday

c) Do you use holding pen sprinklers to wash cows prior to milking?
If yes:
X

#sprinklers

-

X

sprinkler flowrate
in holding pen

galistring

minlwash (gpm)

-

X
# of strings

galiday

gallstring

YesNod) Are sprinklers on a timer?
If you are designing storage for a 6 months period of time, it is important to accurately
account for months sprinklers are in use, so storage is not over-estimated:
Months sprinklers are used (circle months used):
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

back flush in^ Milking Units. Approximately % to !4 gallon of water is used to manually
backflush milking units. Automatic backflush units will use 1 to 4 gallons per backflush cycle.
You can refine the estimate for your dairy by catching the water used to backflush a unit in a 5
gallon bucket.

a) Do you manually backflush milking units between cows?
b) Do you use automatic backflush units in your parlor?
If yes to a or b, use the equation below to estimate water use:
X

# cows

-

X

gallbackflush

# milkingslday

YesYes-

NoNogallday

All

clean in^ the Holding Pen. Large volumes of waste water are generated if the holding pen is
washed down with a hose or cleaned with a flush system.
a) Do you wash down your holding pen with a hose?
If yes, perform the calculation below:
X

gallmin fioin hose

-

X

minlwashdown

gal/day

# washdownlday

Yes-

b) Do you flush your holding pen?
If yes, perform the calculation below:

No-

Miscellaneous Eauipment.
Yesa) Do you have a water cooled compressor for your cooling milk?
If yes, is the water from the compressor returned to a floor drain? YesIf yes, water use should be estimated:

NoNogal/day

b) Do you use a washing machine in the milking center?
If yes, water use should be estimated:

No-

-

X
# loadslday

Yes-

gallday

gallload

c) Do you have a water ring vacuum pump?
If yes, is the water discharged to the floor drain?
If yes, water use should be estimated:

YesYes-

-

NoNo--.
gal/day

Miscellar~eousUses. A "fudge" factor is typically added to cover items not listed above. Two
common examples include: cleaning calf bottles and washing off boots.
Miscellaneous:
Total daily water use:

RUNOFF AREA
Unsurfaced (Dirt) Lots
On all dairies, liquid storage ponds are sized to contain contaminated runoff from cow yards,
feed lanes, and feed storage areas. The volume of runoff is dependent on the type of surface and
the slope. Your Nutrient Management Planner will need to know if runoff is diverted to your
liquid waste storage.

Yes-

a) Do you have livestock on dirt lots?

No-

b) What are the dimensions on the dirt lots and approximate slope?
c) Now do you contain runoff from these dirt lots (berm, contained in lot, diverted to storage
pond)?
Housing or feed
storage
description

Slop6
Width (ft)

Length (ft)

(< 2% or >2%)

Containment of lot runoff

Concreted or Surfaced Areas
On all dairies, liquid storage ponds are sized to contain contaminated runoff concrete feed lanes,
feed storagelpreparation areas, cow walkways and holding pen. If runoff is diverted from these
areas to your storage pond, this needs to be known.
Concrete area description

Width (ft)

Length (ft)

Containment of runoff

Direct precipitation on buildings can become contaminated by flowing through cow corrals and
or feed storage. If it does, it needs to be contained. Identify buiidings that contribute runoff to
cow corrals/cow housing.
Building or structure
description

Roof
width (ft)

Roof
length (ft)

Containment of runoff

Describe your procedures for diverting clean runoff away from livestock confinement areas, or
other buildings and structures.
Nousing, or structure
description

Method of diverting runoff

APPENDIX A
SOIL TEST DATA SHEETS

Field Name:
Soil Test Date:
Phosphorus Test Method:

Acres:

Field Name:
Soil Test Date:
Phosphorus Test Method:

Acres:

Field Name:
Soil Test Date:
Phosphorus Test Method:

Acres:

-

Field Name:
Soil Test Date:
Phosphorus Test Method:

I

Soil Test Parameter

/

Acres:

0-12"

12-24"

18-24"

Field Name:
Soil Test Date:
Phosphorus Test Method:

Acres:

Field Name:
Soil Test Date:
Phosphorus Test Method:

Acres:

1

APPENDIX B
.

CROP INFORMATION DATA TABLES

Field Name:
Crop
Year

Acres:

Crop

*Crop Residue
Management

Yield

Date
Planted

Date
Harvested

1

2005 1
1
"Crop residue management options: I ) residue removed with harvest; 2) residue incorporated
early Fall; 2) residue incorporated late Fall or Spring; 3) residue left unincorporated (no till); 4)
residue burned.

Field Name:
Crop
Year

Acres:

-

Crop

Yield

Will you apply
manure to
this crop?

*Crop Residue
Management

Date
Planted

Date
Harvested

2000
2001 /
2002
2003
2004
2005
*Crop residue management options: 1) residue removed with harvest; 2) residue incorporated
early Fall; 2) residue incorporated late Fall or Spring; 3) residue left unincorporated (no till); 4)
residue burned.

Field Name:

Acres:

-

*Cron residue management options: 1) residue removed with harvest; 2) residue incorporated
ear& Fall; 2) residue incorporked late Fall or Spring; 3) residue left unincorporated (notill); 4)
residue burned.

Field Name:

Acres:

"Crop residue management options: 1) residue removed with harvest; 2) residue incorporated
early Fall; 2) residue incorporated late Fall or Spring; 3) residue left unincorporated (no till); 4)
residue burned.
Field Name:

Acres:

"Crop residue management options: 1) residue removed with harvest; 2) residue incorporated
early Fall; 2) residue incorporated late Fall or Spring; 3) residue left unincorporated (no till); 4)
residue burned.
Field Name:
Crop
Year

1

Crop

Acres:

Yield

Will you apply
manure to
this crop?

*Crop Residue
Management

Date
Planted

Date
Harvested

2005 1
I
"Crop residue management options: 1) residue removed with hatliest; 2) residue incorporated
early Fall; 2) residue incorporated late Fall or Spring; 3) residue left unincorporated (no till); 4)
residue burned.

APPENDIX C
IRRIGATION INFORMATION DATASHEETS

0 Wheel lines/handlines (perfield, per crop)
Field name:
Acres:
Crop:
Nozzle flow r a t e : (gpm) OR Nozzle diameter:(in) Pump p r e s s u r e : (psi)
Number of nozzles:Number of days to completely irrigate field:Days between irrigation:Down time per day:(hrs)
Estimated runoff:("A)
(%)
System application efficiency:-

0 Wheel lines/handlines (perfield, per crop)
Field name:
Acres:
Crop:
Nozzle flow rate:(gpm) OR Nozzle diameter:(in) Pump pressure:Number of nozzles:Number of days to completely irrigate field:Days between irrigation:Down time per day:(hrs)
Estimated runoff:(%)
System application efficiency:___ (%)

(Psi)

Wheel lines/handlines @er,field,per crop)
Field name:
Acres:
Crop:
Nozzle flow rate:(gpm) OR Nozzle diameter:(in) Pump p r e s s u r e : (psi)
Number of nozzles:Number of days to compleieiy irrigate 1ield.Days between irrigation:Down time per day:(hrs)
Estimated runoff:(%)
System application efficiency:(%)

Wheel lines/handlines (perfield, per crop)
Field name:
Acres:
Crop:
(in) Pump pressure:Nozzle flow r a t e : (gpm) OR Nozzle diameter:Number of nozzles:Number of days to conlpletely irrigate field:Days between irrigation:Down time per day:(hrs)
?/.)
System application efficiency:___ ?/.) Estimated runoff:-

(psi)

0 Wheel lines/handlines (perfield,per crop)
Field name:
Acres:
Crop:
Nozzle flow rate:(gpm) OR Nozzle diameter:(in) Pump pressure:Number of nozzles:Number of days to completely irrigate field:___
Days between irrigation:___
Down time per day:64
Estimated runoff(%)
System application efficiency:___

0 Wheel lines/handlines (perfield, per crop)
Field name:
Acres:
Crop:
Nozzle flow rate:(gpmn) OR Nozzle diameter:___ (in) Pump pressure:Number of nozzles:____
Number of days to completely irrigate field:___
Days between irrigation:Down time per d a y : (hrs)
Estimated runoff:___
System application efficiency:___ (%)

0 Wheel lines/handlines (perfield, per crop)
Field name:
Acres:
Crop:
Nozzle flow rate:(gpm) OR Nozzle diameter:(in) Pump pressure:___
Number of nozzles:Number of days to completely irrigate field:__
Days between irrigation:Down time per d a y : (hrs)
Estimated runoff:___
System application efficiency:?/.)

(psi)

(psi)

(psi)

R Wheel lines/handlines (perfield, per crop)
Field name:
Acres:
Crop:
(gpm) OR Nozzle diameter:___ (in) Pump p r e s s u r e : (psi)
Nozzle flow rate:Number of nozzles:Number of days to completely irrigate field:Days between irrigation:___
Down time per d a y : (hrs)
Estimated runoff:(%)
System application efficiency:___

R Pzvot (perfield, per crop)
Field name:
System flow rate:____ (gpm)
Pivot lateral length:___ (ft)
Time to complete one cycle:___
Days between irrigation:R Pivol (perjeld, per crop)
Field name:
System flow r a t e : (gpm)
(ft)
Pivot lateral length:Time to complete one cycle:Days between irrigation:R Pivot (perfield, per crop)
Field name:
System flow rate:(gpm)
Pivot lateral length:(ft)
Time to complete one cycle:Days between irrigation:___
R Pivot (perjeld, per crop)
Field name:
System flow rate:___ (ypm)
Pivot lateral length:___ (ft)
Time to complete one cycle:___
Days between irrigation:R Pivot (perjeld, per crop)
Field name:
System flow r a t e : (gpn~)
Pivot lateral length:(ft)
Time to complete one cycle:Days between irrigation:-

Acres:
-

(11rs)

System application efficiency:Estimated runoff:(%)

(%)

Acres:

(hrs)

System applicatio~lefficiency:Estimated runoff:___ (%I

(%)

Acres:

(hrs)

System application efficiency:Estimated runoff:(%)

(%)

Acres:

(hrs)

System application efficiency:Estimated runoff:___ (%I

(%)

Acres:

(hrs)

System application efficiency:Estimated runoff:___ (%I

(%)

0 Pivot jper,field, per crop)
Field name:
System flow r a t e : (gpm)
Pivot lateral length:___ (ft)
Time to complete one c y c l e : (hrs)
Days between irrigation:0 Pivot jperjeld, per crop)
Field name:
System flow rate:___ (gpm)
Pivot lateral length:___ (ft)
Time to complete one c y c l e : (hrs)
Days between irrigation:-

Pivot jperjeld, per crop)
Field name:
System flow rate:(gpm)
Pivot lateral length:(ft)
Time to complete one cycle:___
Days between irrigation:___
Pivot jperjeld, per crop)
Field name:
Systenl flow rate:___ (gpm)
Pivot lateral length:(ft)
Time to complete one cycle:Days between irrigation:Pivot jper,field, per crop)
Field name:
System flow r a t e : (gpm)
Pivot lateral length:____ (fr)
Time to complete one cycle:Days between irrigation:-

Acres:
-

System application efficiency:Estimated runoff:___ (%)

(%)

Acres:
System application efficiency:Estimated runoff:___

(%I

Acres:

(hrs)

System application efficiency:Estimated runoff:___

(%)

Acres:

(i~rs)

System application efficiency:Estimated runoff:(%I

Acres:

(hrs)

System application efficiency:___
Estimated runoff:(%)

(%)

0 Surfnce Irvrgation (per field, per crop)
Slope of field:
Field name:
Acres:
Condition of field at the end of the furrows:
Q Less than 6 inches from field level grade to bottom of tail water ditch
Q More than 6 inches from field level grade to bottom o r tail water ditch
Delivery Method: R Gated pipe 0 Siphon tubes 0 Earthen ditch with cutouts
Furrow border spacing:(fi)
Longest furrow length:___ (ft)
Time to reach end of furrow:(hrs)
Furrow flow r a t e : (gpm) OR
Gated pipe: Width of opening:
(in) I-leight of opening:(in)
Elevation difference between head ditch water surface and gate:(in)
Siphon tube: Tube diameter:(in) Number of tubes per furrow:(in)
Elevation difference betwecn head ditch water surface and furrow:Set time for single furrow run:(hrs)
Days between irrigation:Surface Irrigation (perfield,per crop)
Field name:
Acres:
Slope of field:
Condition of field at the end of the furrows:
Q Less than 6 inches from field level grade to bottom of tail water ditch
0 More than 6 inches from field level grade to bottom of tail water ditch
Delivery Method: R Gated pipe R Siphon tubes R Earthen ditch with cutouts
Furrow border spacing:(fi)
Longest furrow length:(ft)
Time to reach end of furrow:___ (hrs)
Furrow flow r a t e : (gpm) OR
Gated pipe: Width of opening:(in) I-leight of opening:__
(in)
Elevation difference between head ditch water surface and gate:(in)
Siphon tube: Tube dia11ielcr:(in) Nuniber of tubes per furrow:___
Elevation difference between head ditch water surface and f u r r o w : (in)
(hrs)
Set time for single furrow run:Days between irrigation:-

(%I

(%I

CI Surjace Irrigation (perfield,per crop)
Field name:
Acres:
Slope of field:
Condition of field at the end of the furrows:
CI Less than 6 inches from field level grade to bottom of tail water ditch
CI More than 6 inches from field level grade to bottom of tail water ditch
Siphon tubes CI Earthen ditch with cutouts
Delivery Method:
Gated pipe
Furrow border spacing:(fo
Longest furrow length:(ft)
Furrow flow r a t e : (gpm) OR
Time to reach end of furrow:(hrs)
Gated pipe: Width of opening:(in) Height of opening:(in)
Elevation difference between head ditch water surface and gate:(in)
Siphon tube: Tube diameter:(in) Number of tubes per furrow:Elevation difference between head ditch water surface and furrow:(in)
(hrs)
Set time for single furrow run:Days between irrigation:-

U Surface Irrigation (perfield, per crop)
Field name:
Acres:
Slope of field:
Condition of field at the end of the furrows:
O Less than 6 inches from field level grade to bottom of tail water ditch
O More than 6 inches from field level grade to bottom of tail water ditch
Delivery Method: 0 Gated pipe 0 Siphon tubes U Earthen ditch with cutouts
Furrow border spacing:(ft)
(ft)
Longest furrow length:Furrow flow r a t e : (gpin) OR
Time to reach end of furrow:(hrs)
Gated pipe: Width of opening:(in) Height of opening:(in)
Elevation difference between head ditch water surface and gate:(in)
Siplion tube: Tube diameter:(in) Number of tubes per furrow:(in)
Elevation difference between head ditch water surface and furrow:Set time for single furrow run:(hrs)
Days between irrigation:-

(%)

(%I

I

CONVERSION FACTORS AND TABLES

I

I

811,000

km3

1

1

ha

L

1

2.47

acre

1

I
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0.386

mi2
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1000
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L
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- L
L
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acre-ft
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Maal
- 1I 1.OE+06 1I gal
acre-ft
1233 1
m3
acre-ft
0.3259
Mgal
acre-ft 1 43,560 1
ft3

1

-

1

1

1

4049

1

0.405
43.560

1

0.00156

acre
acre

I

1

acre

I

acre

1

1

m2
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1

fi2
-.

I

1

"ml.2

ft3
gal

I 1 1 1
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acre-ft
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1

/
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CONYERSIONFACTORSAND TABLES

I

I

T (short) (

907

1

T (long)
T (metric)

2240

Ib

HP

550

fi-lbfs

2205

Ib

g

15.43

grain

Ib

0.454

kg

gal

8.345

lb (water)

Ib

453.59

g

PPm
psi

P

I

(

8.345
lb/mgal
2.31 Iftofhead

degrees C = 5/9*(deg.F-32)
degrees F = 9/5%$leg.C+3%

1 pprn = 1 mg/L of watep....
:

\

1 ppm = 1 mgkg of soii .,..I
1 ppb = 1 p g L of water
1 ppb = 1 p g k g of soil
1 fi3 manure, as excreted, = 60 lb
20 lb of N to break down 1 T straw
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Chapter 6

Role of Plants in Waste Management

Part 651

Agricultural Wasle Management
Fzeld Handbook

65 1.0606 Nutrient removal
by harvesting of crops
The nutrient content of a plant depends on the amount
of nutrients available to the plant and on the environmental growing condition. The critical level of nutrient
concentration of the dry harvested material of the
plant leaf is about 2 percent nitrogen, 0.25 percent
phosphorus, and 1 percent potassium. Where nutrients
are available in the soil in excess of plant sufficiency
levels, the percentages can more than double.
In forage crops, the percent composition for nitrogen
can range from 1.2 to 2.8 percent, averaging around 2
percent of the dry harvested material of the plant. The
concentrations c& reach as high as 4.5 percent, however, if the soil system has high levels of nitrogen
(Walsh and Beaton 1973).
The total uptake of nutrients by crops from agricultural waste applications increases as the crop yields
increase, and crop yields for the most part increase
with increasing soil nutrients, provided toxic levels are

Figure 6-5

not reached or nuirient imbalances do not occur. The
total nutrient uptake continues to increase with yield,
but the relation does not remain a constant linear
relationship.
Two important factors that affect nutrient uptake and
removal by crop harvest are the percent nutrient
composition in the plant tissue and the crop biomass
yield. In general, grasses contain their highest percentage of nutrients, particularly nitrogen, during the rapid
growth stage of stem elongation and leaf growth.
Nitrogen uptake in grasses. like corn (fig. 6-5), follows an S-shaped uptake curve with very low uptake
the first 30 days of growth, but rises sharply until
flowering,then decreases with maturity,
Harvesting the forage before it flowers would capture
the plant's highest percent nutrient concentration.
Multiple cuttings during the growing season maximizes dry matter production. A system of two or three
harvests per year at the time of grass heading would
optimize the dry matter yield and plant tissue concentration, thus maximizing nutrient uptake and removal.

Growth and nutrient uptake by corn (adapted from Hanaway 1962)

Chapter G

Role of Plants in Waste Management
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(a) Nutrient uptake calculation
Table 6-6 can be used to calculate the approximate
nutrient removal by agricultural crops. Typical crop
yields are given only a s default values and should be
selected only in lieu of local information.
1. Select the crop or crops that are to be grown in
the cropping sequence.
2. Determine the plant nutrient percentage of the
crop to be harvested as a percentage of the dry
or wet weight depending on the crop value
given in table 6-6.
3. Determine the crop yield in pounds per acre.
Weight to volume conversion are given.
4. Multiply the crop yield by the percentage of
nutrient in the crop.
The solution is pounds per acre of nutrients removed
in the harvested crop.

(b) Nutrient uptake example
Corn and alfalfa are grown in rotation and harvested
as grain and silage corn and alfalfa h a y Follow the
abovc steps to calculate the nutrient taken up and
removed in the harvested crop.

1. Crops to be grown:

corn and alfalfa

2. Plant nutrient percentage in harvested crop
(table 6-6):
corn grain:

1.61%nitrogen
0.28%phosphorus
0.40% potassium

corn silage: 1.10%nitrogen
0.25%phosphorus
1.09%potassium
alfalfa:

2.25%nitrogen
0.22%phosphorus
1.87%potassium

3. Crop yield taken from local data base:
corn grain:

130 bulac @ 56 Iblbu
7,280 1b.

=

corn silage: 22 tons& @ 2,000 Iblton
= 15,400 1b
alfalfa hay:

6 tonslac @ 2,000 Iblton
12,000 1b

=

4. Multiplying percent nutrients contained in the crop
harvested by the dry matter yield:
corn grain,
1.61%N X 7,280 lb
0.28%P x 7,280 lb
0.40% K x 7,280 lb

= 117 1b N
= 20 lb P
= 29 lb K

corn silage:
1.10%N x 15,400lb = 169 lb N
0.25%P x 15,4001b = 39 lb P
1.09% K x 15,400 lb = 168 lb K
alfalfa:
2.25% N x 12,000 Ib = 270 lb N
0.22%P x 12,000 ib = 26 lb P
1.87%K x 12,000 Ib = 224 lb K
Nutrient values are given as elemental P and K.The
conversion factors for phosphates and potash are:
Ib P x 2.3 = lb P,O,
Ib K x 1.2 = Ib

KO

Under alfalfa, nitrogen includes that fixed symbiotically from the air by alfalfa.
Table 6-6 shows the nutrient concentrations that are
average values derived from plant tissue analysis
values, which can have considerable range because of
climatic conditions, varietal differences, soil conditions, and soil fertility status. Where available, statewide o r local data should be used in lieu of the table
values.
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Table 6-6

Crop

Plant nutrient uptake by specified crop and removed in the harvested par! of the crop (Kiirner 1982. Morrison
1956;Sanchez 1976; USDA 1985)
Dry wt.

Iblbu

Typical
yieldlacre

..................... Average concentration olnutnents (%) ...................
N
P
K
Ca
Mg
S
Cu
Mn
Zn

plant part

Grain crops

% of the dry harvested material

Barley

48

Buckwheat

48

35%corn

56

Oats

32

Rice

45

Rye

56

Sorghum

56

Wheat

60

50 bu
1 T. straw
30 bu
0.5 T. straw
120 bu
4.5 T. stover
80 bu
2 T. straw
5,500 lb
2.5 T. straw
30 bu
1.5 T. straw
60 bu
3 T. stover
40 bu
1.5 T. straw

- % of the dry harvested material

Oil crops
Flax

56

Oil palm
Peanuts

22-30

Rapeseed

50

Soybeans

60

Sunflower

25

15 bu
1.75 T. straw
22,000 lb
5 T. fronds &
stems
2,800 1b
2.2 T. vines
35 hu
3 T. straw
35 bu
2 T. stover
1,100 1b
4 T. stover

(210-vi-AWMFH, rev. 1, Juiy 1996)

-
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Table 6-6

Plant nutrient uptake by spec~fiedcrop and removed in the harvested part of the crop - Continued

Crop

Dry wt.
Iblbu

..................... Aveiaee concentration of nutrients (%) - - - - - .- - - - - - - - . - - - - - ..
N
P
K
Ca
Mg
S
Cu
Mn
Zn

Typicai
yieldlacre
plant par1

Fiber crops

.................% of the dry harvested material - - - -

Cotton

600 1b. lint &
1,000 lb seeds
burs&stalks
98 cords
bark, branches

Pulpwood

Forage crops

2.67
1.75
0.12
0.12

0.58
0.22
0.02
0.02

0.83
1.45
0.06
0.06

0.13
1.40

0.27
0.40
0.02
0.02

4 tons
3 tons
3 tons
3 tons
2 tons
5 tons
6 tons
3 tons
10 tons
8 tons
3 tons
3 tons
3 tons
6 tons
10 tons
10.5 tons
2.5 tons
6.5 tons
5 tons
3 tons
3.5 tons
2.5 tons
1 ton

Forest

.................% o f the dry harvested material

Leaves
Northern' hardwoods
Douglas fir

50 tons
76 tons

-......
6-20

,

0.20
0.75

0.0040

,.__,,.En__l_X.,"
.... ,,.-.,-

0.75
0.20
0.16

C....-.t....~-~~.--*.

0.06
0.02

.-*..--

..-.'.-.A.

0.46
0.10

0.0073

0.0213

....

............... %ofthedryharvested material............

Alfalfa
Bahiagrass
Big bluestem
Birdsfoot trefoil
Bluegrass-pastd.
Bromegrass
Clover-grass
Dallisgrass
Guineagrass
Bermudagrass
Indiangrass
Lespedeza
Little bluestem
Orchardgrass
Pangolagrass
Paragrass
Red clover
Reed canarygrass
Ryegrass
Switchgrass
Tall fescue
Timothy
Wheatgrass

.....---A

-- --- -- ---

--------

0.29

~",*~
.. ,..... XI"...__i_*_...

(210-vi-AWMFIi, rev. 1, July 1996)

..........

,m.v,s

....,-,-*---... ....*.-

=
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Crop
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Plant nutrient uptake by specified crop and removed in the harvested pan of the crop
Typical

Dry wt.

yieldlacre
plant part

lbibu

- Continued

..................... Average concentration of nutrients (%I -.- - - -.- .- ... - ..- .
N
P
K
Ca
Mg
S
Cu
Mn
Zn

Fruit crops

..........-......% o f the fresh harvested material - - - - - - - - - - - - - - -

Apples
Bananas
Cantaloupe
Coconuts

12 tons
9,900 lb.
17,500 lb.
0.5 tons-dry
copra
12 tons
54,000 lb.
15 tons
17 tons
22 tons

Grapes
Oranges
Peaches
Pineapple
Tomatoes

0.13
0.19
0.22

0.02
0.02
0.09

0.16
0.54
0.46

0.03
0.23

0.02
0.30
0.34

0.04

0.0001

5.00
0.28
0.20
0.12
0.43
0.30

0.60
0.10
0.02
0.03
0.35
0.04

3.33
0.50
0.21
0.19
1.68
0.33

0.21

0.36
0.04
0.02
0.03
0.18
0.03

0.34

0.0010

0.02
0.01
0.04
0.04

0.0004

0.0001

0.0040
0.0010

0.0002

0.0003

0.0001

0.06
0.01
0.02
0.02

0.0001

0.0076

Silage crops

...-....-.-.-....
%of the dry harvested material - - - - - - - - - - - - - - - - -

Alfalfa haylage (50%dm)
Corn silage (35%dm)
Forage sorghum (30%dm)
Oat hayiage (40%dm)
Sorghum-sudan (50%dm)

10 weV5 dry
20 weV7 dry
20 weV6 dry
10 weV4 dry
10 weth dry

Sugar crops

...........-....-% o f the fresh harvested material

Sugarcane
Sugar beets
tops

37 tons
20 tons

2.79
1.10
1.44
1.60
1.36

0.16
0.20
0.43

0.33
0.25
0.19
0.28
0.16

0.04
0.03
0.04

2.32
1.09
1.02
0.94
1.45

0.37
0.14
1.03

0.97
0.36
0.37
0.31
0.43

0.05
0.11
0.18

0.33
0.18
0.31
0.24
0.34

0.04
0.08
0.19

0.36
0.15
0.11
0.18
0.04

0.0009
0.0005
0.0032

0.0052
0.0070
0.0045
0.0091

- - - - - - - - - - - -- - - -

0.04
0.03
0.10

0.0001
0.0002

0.0025
0.0010

Tobacco

.-................% of the dry harvested material - - - - - - - - - - - - - - - - -

Ail types

2,100 lb.

Turf grass

.-...-....-......
% o f t h e d r y harvested m a t e r i a l - - - - - - - - - - - - - - - - -

Bluegrass
Bentgrass
Bermudagrass

2 tons
2.5 tons
4 tons

3.75

2.91
3.10
1.88

0.33

0.43
0.41
0.19

4.98

1.95
2.21
1.40

3.75

0.53
0.65
0.37

0.90

0.23
0.27
0.15

0.0001

0.70

0.66
0.21
0.22

0.0015

0.0014
0.0013

0.0275

0.0075

0.0035

0.0020
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Plant nuuient uptake by specified crop and removed ur the harvested pan of the crop

Table $4

Cr~p

Dly
Ibbu

.........-.- .- - - -- -.-.avenge concentiatioll of nutrients ($6) -.- - - - --.
-- ...........

Typical

yietgacre

N

plmt pan

P

. .....- - - - .- .-.-

Vegetable crops

- Conunued

+

K

C;l

?dg

S

of the fresh harvested material -

Cu

- - - - - - - - - - - . ..

Bell peppers
Beans, dry
Cabbage
Carrots
Cassava
Ce1l:ry
Cucumbers
Letiuce (heads)
onions
Peis
Potatoes
Snap beans
Sweet corn
Sweet potatoes
Table beets

9 tons
0.5 ton
20 tons
13 tons
i tons
27 tons
10 tons
14 tons
18 tons
1.5 tons
14.5 tons
3 tons
5.5 tons
7 tons
15 tons

F ~ x I a n dplants

--.------.------%ofthedryXarvestedmaterial--------------A-

Cattails
Rushes
S*Jt,ass
Sedges
Water hyacinth
Duckweed
Arrowweed
Phragmites

8 tons
1 ton
1ton
0.8 ton

-

1.02
1.6i
1.44
1.79

3.36
2.74
1.83

0.18
0.27
0.26
3.65
1.00

0.62
0.87
2.13

0.10

0.52

0.55
3.12

2n

&in

+

.. . . . . . .

7

.

.

I

.,

,

'...

Sijri6&lrrigatiob Manual, 1995, Dr. Charles Burt . I

/

Burfacg Irrigauon Manual; 1995, Dr. Charles Burt

,
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Each water use classification requires a specific quality of water. Therefore, once a designated area IS
classified for specific uses by the Stale agency responsible for water pollution control, water quality standards are defined for that area In some cases the
pollutant assimiiative capacity, water quality requirements, and other stream characteristics are not directly used in determining standards. In such cases.
technology-based effluenistandards are used. An
example of these is the NPDES permits required of
fanrlln+
m-nm~r\nl
' L k u ' Y Y
YprZl'm'VLLSI.
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65 1.0108 Agricultural impacts on the use of water
(a) Agricultural waste and its
impact on water use
The value of water lies in its usefulness for a wide
variety of purposes, and the quality determines its
acceptability for a particular use. Therefore, a quality
problem occurs when water is contaminated to-a level
where it is no longer acceptable for a particular use.
Water quality criteria are often used to determine
acceptability. Potential water pollutants derived from
agricultural waste can be classified as (a) nutrients,
@) oxygen-demandingmaterials, (c) bacteria that
indicate potential presence of pathogens, (d) sediment, suspended or dissolved materials, and (e) agrichemicals and other organic and inorganic materials.
For water quality parameters to have meaning, they
must be related to one or more beneficial uses of
water. The uses include (1) domestic, industrial, and
agricultural water supplies; (2) swimming, fishing,
boating, and other forms of recreational use; and (3)
commercial navigation. Agricultural wastes are not
liltely to adversely affect commercial navigation.

(b) Impacts on domestic water
supplies
Although only avery small amount of the water taken
for domestic pulposes is used for driddng, it is because of this use that domestic water is of the utmost
concem and has the most stringent quality requirements.
Water withdrawn from surface watercourses for
domestic or municipal supply is almost always treated
to some degree to remove contaminants, In the case of
individual home water supplies, this treatment might
only involve chlorination to destroy pathogens or
other organisms. Municipal water supplies are generally treated more extensively. Water quality concern
for domestic supplies should never be taken lightly.
Failure of supplies to meet standards for even short
periods of time can result in serious illness.

Chapter 1
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constituent that can pollute ground water and have
manure as its source Water contaminated by mtrate
can be treated with an ion exchange process to remove the contarrunant, hut this can be an expensive
process and is not practical for many areas.

Qualityrequirements for domestic drinking water are
detennined by the EPA and, in some instances, include
modifications and addition9 from the State health
department. Water quality regulations for domestic
supplies can be divided into two categories: primary
standards related to health concerns and secondary
standards pertaining to aesthetic interests.

Under certain situations livestock waste can be a
source of ground water pollution other than nitrate
contamination. For example, shallow aquifers that
supply dug wells can be contaminated by animal
waste. Aquifers overlain by porous materials, such as
gravel or some types of limestone, allow pollutants to
be easily transported to the ground water. In some

Health associated regulations often relate to toxic
levels of manmade and natural substances. Under the
1986 amendments to the Safe Drinking Water Act, EPA
set primary standards for 83 contaminants. Some of
the substances that are associated with agriculture
include nitrate, bacteria, selenium, lindane, toxaphene,
2-4,D,aldicarb, alachlor, carbofuran, simazine, atrazine, picloram, dalapon, diquat, and dinoseb. Those
regulations aimed primarily at aesthetics include such
substances as foaming agents, pH, and total dissolved
solids.

-

Table 1 4

Constituent

The primary and secondary standards for drinking
water for specific constituents 'are listed in table 14.

Some of the constituents in deep ground water aquifers are associated with agricultural chemicals, but
generally not livestock waste. Nitrate is the primary

Maimurn allowed

Primary Standards
Inorganic chemicals
Nitrate-nitrogen 10 1ngL
Selenium
0.045 mgn*

Surface water, especially streams, often contains many
complex mixes of pollutants that are difficult to remove because levels vary widely over t i e . Therefore,
the 1986 Safe Drinldng Water Act Amendments require
that all public drinking supplies from surface water
undergo filtration and disinfection treatment.
Ground water, however, tends to maintain a quality
that remains relatively constant over time, and some
substances are not present or occur only at low levels.
Soil filtration removes most turbidity, color, and
micro-organisms,and some chemicals can be absorbed by the soil. Because of the natural purification
of water as it percolates through soil, ground water is
often used as a domestic supply with little treatment.
However, ground water monitoring programs have
recently increased because of the growing concern
that this water supply source may not always be as
safe as previously assumed. One of the primary problems of using ground water for domestic purposes is
the lack of localized water quality information. Furthermore, localized ground water quality can be raclically affected by a local source of contaminant, such
as nitrate from confined livestock or other NPS.

Selected p ~ n a r yand secondary drinking
water standards as specifiedby the EPA

Synthetic organic chemicals
Lindane
0.0002 m g P
Toxaphene
zero*
Alachlor
zero*
Aldicarb
0.009 mb/L1'
Carbofuran
0.036 m&*
Total coliform bacteria
Total coliform no inore than 1coliform-positive
sample/month for systems that analyze fewer
than 40 samples/month, and no more than 5%of
samples positive if system analyzes more than 40
samples/month
Fecal coliform bacteria zero*
Secondary Standards
Color
Foaming agents
Odor numbers
Total dissolved solids

*

15 units
0.5 in&
3 threshold odor
500 mb/L

EPA units under 1986 Safe Drinking Water Act Amendments.

Laws, Regulations, Policy, and
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cases, poorly designed or constructed wells or earthen
manure slorage ponds can be the cause of ground
water contamination from hvestock waste.

(c) Impacts on industrial water
supplies
Industry uses water for a wide variety of purposes, so
it is not surprising that water quality requirements for
industry also vary widely. Several broad categories of
industrial water uses include (1) separation processes,
(2) transport of materials, (3) cooling, (4) chemical
reactions, and (5) product washing.
Food processing industries are of particular concern
because water used to wash food influences the quality of the final product. Water quality of the supply
source, however, is less important for most industrial
uses than for domestic or other uses because industry
possesses the technology to treat water to acceptable
levels. Because this treatment can be quite expensive,
however, guidelines for upper limits or concentrations
of selected constituents in water supplies for some
industrial uses are identified. This allows industries to
treat only to the acceptable level. Table 1-5 lists the
maximum allowable concentrations of constituents in
raw water supplies for several industrial operations as
determined by the National Academy of Sciences
(1974).

Table 1-5

(d) Impacts on agricultural uses
Farms require a domeshc water supply m admtion to
water used for a varlety of other purposes. Livestock
farmers are especially concerned with water quality
for health and product quahty reasons (especially
milk).
A water supply that is both potable (safe to drink) and
palatable (nice to W c ) is most desirable for livestock
consumption, although the water generally does not
need to be as pure a s that for human consumption.
Livestock farmers must be particularly careful that the
farm water supply does not become contaminated by
the livestock waste. Surface ponds or tanks to which
livestock have ready access are always potential
candidates for contamination.
The quality of water needed for livestock consumption
varies with the type and age of animals. In general,
young animals are less tolerant of water that has high
nitrate or fecal coliform levels. Some animals, primarily lactating ones, have a relatively high daily intake of
water as compared to their body weight. The daily
intake for lactating cows, for instance, may be 25 to 35
gallons of water. High water intake increases the risk
of health problems resulting from poor water quality.
Table 1-6 gives recommended limits of concentrations
of some potentially toxic substances in drinking water
for livestock. Those substances that originate on
livestock f m and that often contaminate livestock
water supplies include nitrates, bacteria, organic
materials, and suspended solids.

Maximum allowable concentrations of selected constituents in raw water supplies for industrial use (mgn)

Constituent

Petroleum

Chemical

Paper

Textile

Cooling water

-

-

-

-

30

Ammonia

40

Nit~ate

8

-

Dissolved solids

3,500

2,500

1,000

150

1,000

Suspended solids

5,000

10,000

-

1,000

5,000

25

500

360

-

-

Color
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Nitrate-nitrogen standard for human consumption is
10 mgn. No standards for livestock are established,
but it is generally accepted that nitrate-nitrogen levels
of over 100 mg/L can adversely affect the growth and
health of livestock. Most young animals should be
given water in which the nitrate level is much lower
than 100 mg5. The size of the animal generally affects
their sensitivity to nitrate-nitrogen. For example,
poultry are less tolerant to nitrate-nitrogen than swine,
which are less tolerant than cattle.
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odor, and color in water can cause animals to drink
less than they should. Refer to tables l-G, 1-7, and 1-8
for specfic guidance.
Water used to wash food products or food handling
equipment at the farmstead, including dairy utensils,
must be contaminant free (potable water appropriate
for domestic supply).

Fecal coliform count should be essentially zero for
calves and less than 10/100 ml for adult animals. A
high level of suspended solids and objectionable taste,

Inigation, the largest consumptive use of water nation.
ally, requires a water supply that does not contain
substances that adversely affect plant growth. Typically, livestock waste is not the source of any waterborne substances that would harm crop growth unless

-

-

Table l - G

Subslmce

Aluminum
Arsenic
Barium
BeryEum
Boron
Cadmium
Chromium
Cobalt
Copper
Fluoride
Iron
Lead
Manganese
Mercury
Molybdenum
Nickel
Nitrate - N
Nitrite - N
Selenium
Vanadium
Zinc

itrcommended iun~w.of c o n c e l ~ n a r ~ ooft i
solne ix)lenlially toxic sui,swncrs 111
rllullur~gu.atrr ior lt\,rsrock (h3ssd o n
Carson 1981)

l'nble 1-7

Substances

Safe upper limit of concentration (mg5)
USEPA*
NASQ

5.0
0.02 (0.05)
(1.0)
No limit
5.0
0.05 (0.01)
1.0 (0.05)
1.0
0.5 (1.0)
2.0
No limit (0.3)
0.1 (0.05)
No limit (0.05)
0.001 (0.000144)
No limit
(0.6)
100 (10.0)

0.2

***

*

U.S. Environmental Protection Agency (standards for human
M
g water are shown in parenthesis).
**' National Academy of Sciences.
***Not establishedfno limit. Experimental data available are not
sufficient to make definite recommendations.

I ~ r s i r u dand potcniral problem IrveL~of
polluwri~sIII livesrock \varersuj>plies'
Desired range

Total bacterial/
100 ml

< 200

Fecal coliforrd
100 ml

<1

Fecal strepl
100 ml

<1

Problem range

> 1,000,000
> 1 for young animals

> 10 for older animals
> 3 for young animals
> 30 for older animals

Dissolved solids
mg5

< 500

> 3,000

Total alltalinity
mgn

< 400

> 5,000

Sulfate m g 5

< 250

> 2,000

Phosphate mg/L
Turbidity
Jackson units

*

<1
< 30

*r
I:*

Based on research literame and field experience m Northeastern
United States.
**Not established.
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excessive amounts of wastes are applied. Manure
provides nutrients needed for plant growth. Very high
levels of nitrate (100 to 500 mg&) can cause quallty
problems for certain crops that are irrigated by sprinlder systems. High coliform concentrations in water
applied to fruits or vegetables to be marketed without
further processing can also be a problem. Livestock
can be the source of suspended matter and, indirectly,
algae, both of which can interfere with the operation
of splinlder and trickle irrigation systems. In arid
regions, soils that are already high in salts can have
this condition aggravated by land application of livestock waste.

( e ) Impacts on recreation
Kinds of water-based recreation vary, and each has
slightly different water quality requirements. For
example, swimmers generally prefer crystal clear
water, but fishermen prefer that the water have some
plant and algae growth, which promotes fish produc-

Table 1-8

tion. Many water quality requirements for recreational
uses are highly qualitative and vary from one use to
another and even from one user to another. Waterbased recreation can be broadly separated into contact and noncontact activities. Obviously, the contact
activities present greater health concerns, which relate
primarily to disease-causing microbes. Requirements
for noncontact,recreational activities are similar to
those for promotion of aquatic life and aesthetic
considerations.
Typically, the acceptability of water for contact recreation is detennined by measuring the level of an "indicator organism," such as fecal coliform bacteria, that
denotes the likely presence or absence of other potentially harmfnl organisms. The degree of risk involved is
associated with the level at which the organisms are
present. Indicator organisms are used because the
actual diseasecausing organisms are extremely difficult to routinely measure. See table 1-2 for criteria for
fecal coliform bacteria.

Effect of salinity of drinking water on livestock and poulhy (Water QualityCrileria 1972)

7

Soluble salt
(mg/L)

Effect

<1,000

Low level of salinity;present no serious burden to any class of livestock or poultry.

1,000 to 2,999

Satisfactory for ali classes of livestock and poultry; may cause temporary, mild diarrhea in livestock; and water droppings in poultry at higher levels; no effect on health or performance.

3,000 to 4,999

Satisfactory for livestock; may cause temporary diarrhea or be refused by animals not accustomed
to it; poor water for poultry causing watery feces and, at high levels, increased mortdty and
decreased growth (especially in turkeys).

5,000 to 6,999

Reasonable safety for dairy and beef cattle, sheep, swine, and horses; avoid use for pregnant or
lactating animals; not acceptable for poultry, causes decreased growth and production or increased mortality.

7,000 to 10,000 Unfit for poultry and swine; risk in using for pregnant or lactating cows, horses, sheep, the young
of these species, or animals subjected to heavy heat stress or water loss; use should be avoided,
although older ruminants, horses, poultry, and swine may subsist for long periods under conditions of low stress.
>10,000

Risks are great; cannot be recommended for use under any conditions,

(210-vi-AWMFH, rev. 1,July 1996)
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Surveys for E. coli and enterococci bacteria can be
conducted if more rigorously investigated bacterial
status of bathing waters is desired. For freshwater
bathing, the geometric mean of bacterial densities for
E. coli should not exceed 126 per 100 ml, or 33 per 100
mlfor enterococci. For marine water bathing, the
geometric mean of enterococci bacteria densities
should not exceed 35 per 100 ml. SuCficientnumbers of
samples, generally not less than five spaced equally
over a 30-dayperiod, should be gathered and a confidence level applied to the test results according to the
intensity of use of the water. This should be accomplished before making a final judgment about the
acceptability of the water for bathing purposes.

( f ) Impacts on aesthetics

(

Manure and other waste associated with livestock
production can be important sources of aesthetic
degradation. For example, they can be the source of
objectionable deposits, floating scum, bad odors, and
nutrients that promote growth of nuisance aquatic life.
Local regulations are often aimed at maintenance of
aesthetic quality of watercourses.
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To maintain aesthetic water quality, all water should
be free from substances that:
Settle to form objectionable deposits
Float as debris, scum, or other 1nat;ter to form
nuisances
Produce objectionable odor, color, taste, or
turbidity
Injure, are toxic, or produce adverse physiologi.
cal responses in humans, animals, or plants
Produce undesirable or nuisance aquatic life
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Chapter 4

Agricultural Waste Characteristics

651.0400 Introduction
(a) Purpose and scope
Wastes and residue described in this chapter are of an
organic nature and agricultural origin. Some other
wastes of nonagricultural origin that may be managed
within the agricultural sector are also included. Information and data presented can be used for planning
and designing waste management systems and system
components and for selecting waste handling equipment.

(b) Variations and ranges of data
values
In most cases a single value is presented for a speciik
waste characteristic. This value is presented as a
reasonable value for facility design and equipment
selection for situations where site specific data are not
available. Waste characteristics are subject to wide
variation: both greater and lesser values than those
presented can be expected. Therefore, much attention
is given in this chapter to describing the reasons for
data variation and to giving planners and designers a
basis for seeking and establishing more appropriate
values where justified by the situation.
Onsite waste sampling, testing, and data collection are
valuable assets in waste management system planning
and design and should be used where possible. Such
sampling can result in greater certainty and confidence in the system design and in economic benefit to
the owner. However, caution must be exercised to
assure that representative data and samples are collected. Characteristics of "as excreted" manure are
greatly influenced by the effects of weather, season,
species, diet, degree of confinement, and stage of the
production/reproduction cycle. Characteristics of
stored and treated wastes are strongly affected by
such actions a s sedimentation, flotation, and biological
degradation in storage and treatment facilities.

651.0401 Definitions of
waste characterization
terms
Table 4-1 gives definitions and descriptions of waste
characterization terms. It includes abbreviations,
definitions, units of measurement, methods of measurement, and other considerations for the physical
and chemical properties of manure, waste, and residue.
The first four physical properties-weight (Wt), volume (Vol), total solids (TS), and moisture content
(MC)-are important to agricultural producers and
facility planners and designers. They describe the
amount and consistency of the material to be dealt
with by equipment and in treatment and storage facilities. The fust three of the chemical constituentsnitrogen (N), phosphorus (P), and potassium (It)-are
also of great value to waste systems planners, producers, and designers. Land application of agricultural
waste is the primary waste utilization procedure, and
N, P, and K are the principal components considered
in development of an agricultural waste management
plan.
Total solids and the fractions of the total solids that
are volati1e.solids (VS) and fixed solids (FS) are presented. Volatile solids and fixed solids are sometimes
referred to, respectively, a s total volatile solids (TVS)
and total futed solids (TFS). Characterization of these
solids gives evidence of the origin of the waste, its age
and previous treatment, its compatibility with certain
biological treatment procedures, and its possible
adaptation to mechanical handling alternatives.
Waste that has a very high water content may be
characterized according to the amounts of solids that
are dissolved and/or suspended. Dissolved solids (DS)
or total dissolved solids (TDS) are in solution. Suspended solids (SS) or total suspended solids (TSS)
float of they are kept buoyant by the velocity or turbu.
lence of the wastewater.
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Defmitionsand descriptions of waste characterizatioilterms (% w.b. is percent measured on a wet basis, and
% d.h. is percent measured on a dry basis)

.

.

Unlts of

measure

Definition

Method of measwemen1

Remarks

Physical Properties
Weight

Wt

Ib

Quantity or mass.

Scale or balance.

Volume

Vol

ft3; gal

Space occupied in
cubic units.

Place in or compare to container
of known volume; calculate from
dimensions of containment facility

Moisture MC
content

%

That part of a waste
material removed by
evaporation and oven
drying at 217 "F (103 "C).

Evaporate free water on steam
table and dry in oven at 217 OF
for 24 hours or until constant
weight.

Moisture conlent (%)
plus total solids (%)
equals 100%.

Total
solids

TS

%
% w.b.;
% d.w.

Residue remaining after
water is removed from
waste material by evaporation; dry matter.

Evaporate free water on steam
table and dry in oven at 217 OF
for 24 hours or until constant
weight.

Total of volatile and
fixed solids; total of
suspended & dissolved
solids.

Volatile
solids

VS; %
TVS % w.b.:
% d.w.

Place total solids residue in furThat part of total solids
driven off as volatile
nace at 1112 "F for at ieast 1 hr.
(combustible) gases when
heated to 1112 "F (600 "C);
organic matter.

Volatile solids determined from difference of total and
fixed solids.

Fixed
solids

FS; %
TFS % w.b.;
% d.w.

That part of total solids remaining after volatile gases
driven off at 1112 "F
(600 OC): ash.

Determine weight (mass) of residue after volatile solids have
been removed as combustible
gases when heated at 1112 OF
for at least 1 hr.

Fixed solids equal
total solids minus
volatile solids.

Dissolved DS; %
solids TDS % w.b.;
% d.w.

That part of total solids
passing through the
filter in a filtration
procedure.

Pass a measured quantity of
waste material through 0.45
micron filter using appropriate
procedure: evaporate filtrate
and dry residue to constant
weight at 217 OF.

Total dissolved solids
(TDS) may be furthe r analyzed for volatile solids and fixed
dissolved solids parts.

Suspended SS %
solids
TSS % w.b.;
% d.w.

That part of total solids
removed by a filtration
procedure.

May be determined by difference between total solids and
dissolved solids.

Total suspended
solids may be furthe1
analyzed for volatile
and fixed suspended
solids parts.
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Table 4-1

Term

Definitions and descr~pt~ons
of waste characterization terms - Continued

Abbreviation

Units of Defiz~ition

measure

Method of measurement

Remarks

Common laboratory procedure
uses digestion, oxidation, and
reduction to convert all or selected nitrogen forms to ammonium
that is released and measured as
ammonia.

Volatile and mobile
nutrients: may be a
limiting nutrient in
land spreading of
wastes and in
eutrophication.

-

Chemical Properties
Ammoniacai
nitrogen
(total
ammonia)
Ammonia NH,-N
nitrogen
AmmoNH,-N
nium
nitrogen

mg/L

Both NH, and NH,
nitrogen compounds.

~rg/L
mg1L
pglL

A gaseous form of am-

mg1L
pg/L

The positively ionized
(cation) form ofammoniacal nitrogen.

moniacal nitrogen.

Can become attached
to the soil or used by
plants or microbes.

Total
kjeldahl
nitrogen

TKN

mglL
pglL

The sum of organic
nitrogen and ammoniacal
nitrogen.

Nitrate
nitrogen

NO,-N

mg/L
pglL

The negatively ionized
(anion) form of nitrogen
that is highly mobile.

Nitrogen in this form
can be lost by denitrification, percolation,
runoff, and piant
microbial utilization.

Total
nitrogen

TN
N

%: Ib

The summation of nitrogen
from all the various nitrogen
compounds listed above.

Macro-nutrient for
plants.

Phosphorus P

%; Ib

Acid-forming element
that combines readily
with oxygen to form the
oxide PZO5.As a plant
nutrient, it promotes rapid
growth, hastens maturity,
and stimiilates flower,
seed, and fruit production.

Critical in water pollution control: may
be a limiting nutrient
in eutrophication and
in spreading of
wastes.

Laboratory procedure uses digestion andlor reduction to convert phosphorus to a colored
complex: result measured
by spectrophotometer.
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Table 4-1

Term

Defmitions and descrlptlons of waste characterizat~onterms - Continued

Abbre.

vialion

Unlts of
measure

Definition

Method of measurement

Remarks

As a plant nutrient, available polassiirm stimulates
the growth of strong stems,
imparts resistance to disease, increases the yield
of tubers and seed, and is
necessary to form starch,
sugar, and oil and transfer
them through plants.

Laboratory digestion procedure
followed by flame photometric
analysis Lo determine elemental
concentration.

That quantity of oxygen
needed to satisfy biochemicai oxidation of organic
matter in waste sample in
5 days at 68 O F (20 "C).

Extensive laboratory procedure of incubating waste sample
in oxygenated water for 5 days
and measuring amount of
dissolved oxygen consumed.

Standard test for
measuring pollution
potential of waste
materials that could
be discharged to
surface water.

Relatively rapid laboratory
procedure using chemical oxidants and heat to fully oxidize
organic components of waste.

Estimate of total
oxygen that could be
consumed in oxidation of waste material.

Chemical Properties
Potassium K

%: Ib

5-day
BOD5 ib of OZ
Biochemical
Oxygen
Demand
Chemical COD
Oxygen
Demand

ib of O2 Measure of oxygen consuming capacity of organic
and some inorganic cornponents of waste materials.

Wastes are often given descriptive names that reflect
their moisture content, such as liquid, slurry, semisolid and solid. Wastes that have a moisture content of
95 percent or more exhibit qualities very much like
water and are called liquid waste or liquid manure.
Wastes that have moisture content of about 75 percent
or less exhibit the properties of a solid and can be
stacked and hold a definite angle of repose. They are
called solid manure or solid waste. Wastes that have
between about 75 and 95 percent moisture content25 and 5 percent solids-are semi-liquid (slurry) or
semi-solid. See chapter 9, section 651.0903. Because
wastes are heterogeneous and inconsistent in their
physical properties, the moisture content and range
indicated above must be considered generalizations
subject to variation and interpretation.

Table 4-1 also lists physical and chemical properties
of livestock and other organic agricultural wastes.
Data on biological properties, such as numbers of
specific micro-organisms, are not presented in this
chapter. Micro-organisms are of concern as possible
pollutants of ground and surface water, but they are
not commonly used as a design factor for no-discharge
waste management systems that use wastes on agricultural land.
The terms manure, waste, and residue are sometimes
used synonymously. In this chapter manure refers to
combinations of feces and urine only, and waste
includes manure plus other material, such as bedding,
soil, wasted feed, and water that is wasted or used for
sanitary and flushing purposes. Small amounts of
wasted feed, water, dust, hair, and feathers are unavoidably added to manure and are undetectable in
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the production facility. These small additions must be
considered to he a part of manure and a part of the "as
excreted" characteristics presented. Litter is a specific form of poultry waste that results from "floor"
production of birds afler an initial layer of a bedding
material, such as wood shavings, is placed on the floor
at the beginning of and perhaps during the production
cycle.
Because of the high moisture content of "as excreted"
manure and treated waste, their specific weight is very
similar to that of water-62.4 pounds per cubic foot.
Some manure and waste that have considerable solids
content can have a specific weight of as much as 105
percent that of water. Some dry wastes, such as litter,
that have significant void space can have specific
weight of much less than that of water. Assuming that
wet and moist wastes weigh 60 to 65 pounds per cubic
foot is a convenient and useful estimate for planning
waste management systems.
Odors are associated with all livestock production
facilities. Animal manure is a common source of
significant odors, but other sources, suchas poor
quality or spoiled feed and dead animals, can also be
at fault. Freshly voided manure is seldom a cause of
objectionable odor, but manure that accumulates or is
stored under anaerobic conditions does develop
unpleasant odors. Such wastes can cause complaints
at the production facility when the waste is removed
from storage or when it is spread on the fields. Manure-covered animals and ventilation air exhausted
from production facilities can also be significant
sources of odor. The best insurance against undesirable odor emissions is waste management practices
that quickly and thoroughly remove wastes from
production facilities and place them in treatment or
storage facilities or apply them directly to the soil.
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651.0402 U n i t s of measure
Waste production from liveslock is expressed in
pounds per day per 1.000 pounds of livestock live
weight (lhldl1000#). Volume of waste materials is
expressed in cubic feet per day per 1,000 pounds of
live weight (ft~Idi1000H)Food processing waste is
recorded in cubic feet per day (ft3/d), or the source is
included as in cubic feet per 1,000pounds of apples
processed. In this chapter English units are used
exclusively for weight, volume, and concentration data
for manure, waste, and residue.
The concentration of various components in waste is
commonly expressed as milligrams per liter (mg/L) or
parts per million (pprn). One mg/L is 1 milligram
(weight) in 1 million parts (volume); for example, 1
liter. One pprn is 1 part by weight in 1 million parts by
weight. Therefore, mg/L equals pprn if a solution has a
specific gravity equal to that of water.
Generally, substances in solution up to concentrations
of about 7,000 mg/L do not materially change the
specific gravity of the liquid, and m g 5 and ppm are
numerically interchangeable. Concentrations are
sometimes expressed as mglkg or mgIlOOOg, which are
the same as ppm.
Occasionally, the concentration is expressed in percent. A 1 percent concentration equals 10,000 ppm.
Very low concentrations are sometimes expressed as
micrograms per liter (pg/L). A microgram is 1 millionth
of a gram.
Various solid fractions of a manure, waste, 01. residue,
when expressed in units of pounds per day or as a
concentration, generally are measured on a wet weight
basis (56 w.h.), a percentage of the "as is" or wet
weight of the material. In some cases, however, data
are recorded on a dry weight basis (% d.w.), a percentage of the dry weight of the material. The difference in
these two values for a specific material is most likely
very large. Nutrient and other chemical fractions of a
waste material, expressed as a concentration, may be
on a wet weight or dry weight basis, or expressed as
pounds per 1.000 gallons of waste.
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Amounts of the major nutrients, nltrogen (N), phosphorus (P), and potassium (K), are always presented
in terms of the nutrient itself. Only the nitrogen quaniity in the ammonium compound (NH,) is consideled
when expressed as ammonium nitrogen (NH,-N)
Commercial fertilizer formulations for nitrogen, phosphorus, and potassium and recommendations are
expressed in terms of N, P205,and K 2 0 When comparinp,
- the nutrient content of a manure, waste, or residue
with commercial fertilizer, the conversion factors
listed in table 4-2 should be used and comparisons on
the basis of similar elements, ions, andlor compounds,
should be made.

Table 4-2

Multiply

By

Factors for determining nutrient equivalency
To get

N
N
N
NH3
NH,
NO3
P
P
PO4
p20,
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651.0403 Animal waste
characteristics
Whenever locally derived values for animal waste
characteristics are available, this information should
be given preference over the more general data used in
this chapter.
Carbon:nitrogen ratios were established using the ash
content in percent (dry weight basis) to determine the
carbon. The formula used, which estimates carbon in
percent (dry weight basis), was:

Total dissolved salts values were derived from a paper
by R.M. ~
~and C.E. ~pachek. i
~
~

(a) "As excreted" manure
Daily "as excreted" manure production data are presented where possible in pounds per day per 1,000
pounds livestock live weight (ib/dl1000#) for typical
commercial animals and birds. Units of cubic feet per
day per 1,000 pounds live weight (fi3!d!1000#) allow
waste production to be caiculaied on a volumetric
basis. Moisture content and total solids are given as a
percentage of the total wet weight (% w.b.) of the
manure. Total solids are also given in units of lb!d
1000#. Other solids data and the nutrient content of
the manure are presented in unils of lb!d!1000# on a
wet weight basis.

K
K2O
Ib!1000 gal

"As excreted" manure characteristics are the most
reliable data available. Manure and waste properties
resulting from other situations, such as flushed manure, feedlot manure, and poultry litter, are the result
of certain "foreign" materials being added andlor some
manure components being lost from the "as excreted"
manure. Much of the variation in livestock waste
characterization data in this chapter and in other
references results largely from the uncertain and
unpredictable additions to and losses from the "as
excreted" manure.

t

~
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Livestock manure and waste produced in confinement
and semi-confinementfacilities are of primary concern
and are given the greatest consideration in this chapter. Manure from unconfined animals and poultry,
such as those on pasture or range, are of lesser significance because handling and distribution problems are
not commonly encountered.

(b) Foreign material in manure
Foreign material commonly added to manure in the
production facility are 1) bedding (litter), 2) wasted
and spilled feed and water, 3) flush water, 4) rainfall,
and 5) soil. These are often added in sufficient quantities to change the basic physical and chemical characteristics of the manure. The resulting combination of
manure and foreign material is called waste. Dust,
hair, and feathers are also added to manure and waste
in limited amounts. Hair and feathers, especially, can
cause clogging problems in manure handling equipment and facilities though the quantities may be small.
Other adulterants are various wood, glass, and plastic
items, and dead animals and birds.

Quantities of bedding materials used for dairy cattle
are shown in table 4-4. The total weight of dairy
manure and bedding is the sum of the weights of both
parts. The total volume of dairy manure and bedding is
the sum of the manure volume plus a half of the bedding volume. Only half of the bedding volume is used
to compensate for the void space in bedding materials.
Broiler producers replace the hedding material after
three to six batches or once or twice a year. The
typical 20,000-bird house requires about 10 tons of
wood shavings for a bedding depth of 3 to 4 inches.

(2) Wasted feed and water

(1) Bedding

Wasted feed has a great influence on the organic
content of manure. Feed consumed by animals is 50 to
90 percent digested, but spilled feed is undigested. A
pound of spilled feed results in as much waste as 2 to
10 pounds of feed consumed. Small quantities, about 3
percent, of wasted feed are common and very difficult
lo see. Wastage of 5 percent is common and can be
observed. Obvious feed wastage is indicative of 10
percent or more waste. Anticipated feed waste of
more than 5 percent should be compensated for as
noted on the "as excreted" manure data summaries
(tables 4-5,4-8, 4-11,4-14,4-17,4-18,4-19,4-20).

Livestock producers use a wide range of bedding
materials as influenced by availability, cost, and performance properties. Both organic and inorganic
materials have been used successfully. Unit weights of
materials commonly used for bedding dairy cattle are
given in table 4-3.

Wasted water must be expected and controlled. Excess moisture content and increased waste volume
can hamper equipment operation and limit the capacity of manure handling and storage facilities. Faulty
waterers and leaky distribution lines cause severe

-

-

Table 4-3

Unit weights of common bedding materials

Materiai

Loose

Table 4-4

Daily bedding requirements for dairy cattle

Chopped
Material

Legume hay
Nonlegume hay
Straw
Wood shavings
Sawdust
Soil
Sand
Ground limestone

4.25
4.00
2.50
9.00
12.00
75.00
105.00
95.00

6.5
6.0
7.0

Loose hay or straw
Chopped hay or straw
Shavings or sawdust
Sand, soil, or limestone

...---....
B~~~ fype.. ........
Stanchion
FreeLoose
stali
stall
housing

5.4
5.7

2.7
3.1
1.5

9.3
11.0
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Figure 4-1

Dairy manure solids production

(d) Beef
Table 4-8 lists characteristics of "as excreted" beef
manure. Beef waste of primary concern are those from
the feedlots (table 4-9). The characteristics of these
solid wastes vary widely because of such factors as
climate, diet, feedlot surface, animal density, and
cleaning frequency. The soil in unsurfaced beef feedlots is readily incorporated with the manure because
of the animal movement and cleaning operations.
Wasted feed is an imporlanl factor in the characterization of beef wastes.
Beef feedlot runoff water also exhibits wide variations
in character (tables 4-10 & 4-10a). The influencing
factors that are responsible for feedlot waste variations are similar to those listed for solid wastes. Surfaced feedlots produce more runoff than unsurfaced
lots.

Table 4-8

Beef waste characterization -as excreted*

_
1

Component

Units

Feeder, yearling
750 to 1,100 lb High
High
forage
energy
diet

Weight
lb/d/1000# 59.10
Volume ft3/d/1000# 0.95
Moisture
%
88.40
TS
% w.6.
11.60
lb/dllOOOii 6.78
VS
6.04
FS
0.74
COD
6.11
BOD,
1.36
N
0.31
P
0.11
K
0.24
C:N ratio
"
11

450 to

Cow

750 ib

diet

51.20
0.82
88.40
11.60
5.91
5.44
0.47
5.61
1.36
0.30
0.094
0.21
10

58.20 63.00
0.93
1.00
87.00 88.40
13.00 11.60
7.54
7.30
6.41
6.20
1.13
1.10
6.00
6.00
1.30
1.20
0.30
0.33
0.10
0.12
0.20
0.26
12
10

* Average daily production for weiglit ranee noted. Increase solids
and nutrients by 4% for each 1%feed waste more than 5%.
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Beef w a s t e characierizat~on- feedlot
manure

Table 4-9

Component

Units

Unsurfaced
lot*

Table 4-10

.-Surfaced lot** - High
High
forage
energy
diet
diet

Weight
Moisture
TS

C:N r a t i o

Part 651
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Beef w a s t e characterization - feedlot runoff
pond

Component

Units

Moisture
TS
VS
FS
COD

%
% w.b.

- .- Runoff pond - -Super.
Sludge
natant

lbl1OOO g a l

13

* Dry climate (annual rainfall less than 15 inches): annual manure
removal.
" Dry climate: semiannual manwe removal.

T a b l e 4-10a

Nitrogen content of cattle feedlot runoff (Alexander and Margheim 1974)l

Annual rainfall

4 5 inches
25 to 35 inches
>35 inches
I

3

Below.average conditions2

360
60
15

Average conditions3

Above-average conditions'

110
30
10

Appllec to n3r!c stui.ggr ponris that [tap :a~nlallru~>c.fifrr.n,
ui,coveir.d ui>pa>*td
I'cedlo$.s Co!:ie ieedlt,[:arcas male up 5, percent or morc
01 !Ilr r!ralnap,~x e a 5initiai cst:n~irt,wtve nu1 inadc idr pl,risplior.r\ anri polarsiun.. P b u s i ~ h u n ~
cortcnr
s
uf the r ~ n n i udI
l r a g in!circly
\%'st11 the amount c,f \oll<isicta~riud01: rhc lo! or lo settling lar.~:~tlr:c
!Ic srttlii,g faclir~esarr 1,rrcccn !hv fccdiil~a d pond or rlzr fa~.tl!rwr>re xncflecri\c !:e~.llur tupop,raphy and orllt: chazactcrlrticr are
caIlduc~~i'10
Il.l:l. iolltls lranrpoii or catrsc -t i ,,,g ContaLt LIIIII. U P I W ~ r ~u ~u ~I l and
l lrtdlal suifa:t Hlgil tarrie rien\lr)-tr~uit [liar 250 hend
pcr acre

Sediment traps, low gradient channels, or natural conditions that remove appreciabie amounts of solids from runoff. Average runoff and
solids transport characteristics. Average cattle densiy-125 to 250 head per acre.
Highly effective solids removal measures, such as vegetated filler strips or setlling basins that drain iiquid waste through a pipe to storage
pond. Low cattle densily-less than 120 hcad per acre.

(210-vi-AWMFH, rev. 1. July 1996)
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(e) Swine

that may be allowed to overflow to lagoons or longerterm storage units. Daily accumulation of such waste
cannot be accurately predicted. Table 4-12 presents
concentration data on solids and nutrients in swine
waste in tanks. Using these concentrations and the
volume of waste on hand, plans for use of the waste
can be made.

Swine waste and waste management systems have been
widely studied, and much has been reported on swine
manure properties. Table 4-11 lists characteristics of "as
excreted" swine manure from feeding and breeding
stock. More specific data on manure solids produced by
growing swine ranging from 10 to 220 pounds are in
figure 4-2. Breeding stock manure characteristics, also
shown in table 4-11, are subject to less variation than
those for growing animals. Wasted feed also significantly changes manure characteristics. A 10 percent
feed waste increases manure total solids by 40 percent.

Swine waste storage slructures and facilities must make
allowances for wasted water. Small pigs, especially, play
with automatic waterers and can waste up to 3 gallons
of water per day per head. See section 651.0403(b) (2) for
additional information. Table 4-13 gives data on the
nature of rainfall runoff and settling basin sludge from
surfaced swine feedlots exposed to precipitation.

Ration components can make a significant difference
in manure characteristics. Corn, the principal grain in
swine rations, has a high digestibility (90%).Table 4-11
and figure 4-2 were developed for corn-based rations.
If a grain of lower digestibility, such as barley (79%),is
substituted for 50 percent of the corn in the ration, the
total solids of the manure increase 41 percent and the
volatile solids increase 43 percent above that of a
ration based on corn. Wasted feed further increases
the necessary size of storage units and lagoon facilities
needed for manure from rations of lower digestibility.

Anaerobic lagoons have been used extensively for swine
waste in the United States. Supernatant, the upper liquid
layer, of properly operating swine lagoons is often
brownish, chocolate, or purple. It's characteristics are
listed in table 4-13. Light yellowish-green lagoon supernatant is generally less concentrated, and black generally is more concentrated than indicated in the table.
Sludge accumulates in a good anaerobic swine lagoon
at a rate of 0.0485 cubic foot per pound of total solids
placed in the lagoon. This is about 12 cubic feet per
growerlfinisher equivalent annually.

A common procedure for collecting and storing swine
waste under slatted floors is in deep or shallow tanks
Table 4-11

Component

Weight
Volume
Moisture
TS
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Swine waste characterization -as excreted'

Units

Grower
40 - 220 lb

Replacement
eilt

- - - - - . Sow - - -.- Gestation
Lactation

Boar

Nursing1
nursery pig
0-401b

lbld/1000#
ft3ldi1000#
%
% w.b.
lb/dllOOO#

VS
FS
COD
BOD,
N

P
K
TDS
C:N ratio

0.42
0.16
0.22
1.29
- - ~

0.24
0.08
0.13

0.19
0.06
0.12

0.47
0.15
0.30

0.15
0.05
0.10

0.60
0.25
0.35

7

7

6

6

6

8

'Average daily production for weight range noted. Increase solids and nutrients by 4% for each 1%feed waste more than 5%.
..."

-E,,...,
1-12

-.,.

.ii-....,,~~~..+,.~...j.,~.~L,,~.~~"

~,...mw-%.~-~~.-.s.%.

:?-:A=.,.:".:s

.--+-*~,.~.~?,-~,.,,,.,.-"..,,
.
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Figure 4-2 permits planners, designers, and others to
estimate the manure solids production of growing
swine in the weight range of 10 to 220 pounds
Example 4-3: Estimate the total volatile and futed
solids produced daily in the manure of a 140-pound
grower swine.
Entering figure 4-2 on the horizontal scale at an animal
weight of 140 pounds, project vertically to the TS and VS
curves and then horizontally to the vertical scale to read
the values of 0.77 lbld and 0.69 lbld for the TS and VS,
respeclively. Fixed solids production is the difference
between TS and VS values, or FS = 0.08 Ibld (0.77-0.69).

Table 4-12

Component

Farrow

Nursery

Moisture
%
96.50 96.00
TS
% w.b.
3.50
4.00
VS
lb11000 gal 189.85 233.27
FS
101.64 99.97
N
29.16 40.00
NH,-N
23.32 33.32
P
15.00 13.32
K
23.32 13.32
C:N ratio
4
3
Table 4-13

Component

C:N ratio

,,.-

_

FS=(1,775-1,513)=262Ib/d
Figure 4-2
1.'

gestation

91.00 97.00
9.00
3.00
562.35 149.96
187.45 99.97
52.48 25.00
22.50
18.33
6

10.00
17.50
3

Swine waste characterization -anaerobic
lagoon; feedlot runoff

Units - -Anaerobiclagoon.
SuperSludge
natant

99.75
0.25
10.00
10.83
10.00
3.33
2.91
1.83
0.63
3.16
2

92.40
7.60
379.89
253.27
538.18

.-Feedlot runoff'. Runoff
Settling
water basin sludge

98.50
1.50

88.8
11.2
90.7**
21.3**

0.

0.1

2

0.'

2.001*
1.20**
0.38**
1.10**

5.6**
4.5**
2.2**
10.0**

8

4 0.6
e
P
4
%

ge 0.5
3
0.4

0.3

25.00
6.33
22.50
63.31
8

* Semi-humidclimate (approx. 30" annual rainfall):annual sludge
removal.
''IblyrilOOOff.
-.__,,, ,,-=- * .l,,,,,m, -_.. .....,.-..^i?l,"
:,., "*,:.l..,v,.**,. ~*.~"
-...,,.-.,,.. ".,,.. ,.*.., ',"..-." ,.,..,.,
":

VS=(125x12.1)=1,513 l b l d

2

Moisture
%
TS
% w.b.
VS
lb/lOOO gal
FS
COD
BOD,
N
NH,-N
P

K

TS =(125x14.2)=1,775 ib I d

Growl Breeding1
finish

-

Example 4-4: Estimate the daily total volatile and
futed solids production in the manure of 450 grower1
finisher swine with an average weight of 100 pounds.
Enter figure 4-2 on the horizontal scale at weight of 100
pounds and project vertically lo the TS and VS curves.
Project horizontally to the vertical scale and read values
of 0.63 lhld and 0.57 lbld for TS and VS, respectively
Multiplying by 450, the total number of animals, and
determining fvted solids by the difference between TS
and VS, the following amoun& are determined:

-

Swine waste characterization - storage
tanks under slats

Units
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0.2

0.1
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Manure solids production vs, pig weight for
growing swine
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(f) Poultry
Because of the high degree of industry integration,
standardized rations, and complete confinement, layer
and broiler manure characteristics vary less than those
of other species. Turkey production is approaching the
same status. Table 4-14 presents waste characteristics
for "as excreted'' poultry manure.
Table 4-14

Poultry waste characterization- as excreted"

I

Component

Units

Layer

Weight lbld/1000# 60.50

Pullet

45.60

Turkey Duck

Broiler

80.00

43.60

Table 4-15 lists data for poultry flocks that use a litter
(floor) system. Bedding materials, whether wood.
crop, or other residue, are largely organic matter that
has little nutrient component. Litter moisture in a well
managed house generally is in the range of 25 to 35
percent. Higher moisture levels in the litter result in
greater weight and reduced levels of nitrogen.
Most broiler houses are now cleaned out one or two
times a year. Growers generally have five or six flocks
of broilers each year, and it is fairly common to take
the "cake"out after each flock. The cake is generally 1
to 2 inches of material. About 2 or 3 inches of new
litter is placed on the floor before the next flock.
Much of the waste characterization data for broiler
litter are based on five or six cycles per year.
When a grower manages for a more frequent, complete
cleanout, the data in table 4-15 need adjustment. The
birds still produce the same amount of N, P,and K per
day. However, the density and moisture content of the
litter is different with a more frequent cleanout and
the nutrients are less concentrated. The amount of
nutrients is less compared to the litter volume because
less time is allowed for the nutrients to accumulate. A
further co~nplicationis that nitrogen is lost to the
atmosphere during storage while fresh manure is
being continually deposited.

Moistur
TS
VS
FS
COD
BOD,
N

P
K
TDS
C:N ratio
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7

9

8

7

6

Increase solids and ixrti.ie~luby 4% for cacll 1% feed waste Enore
than 5%.

Table 4-15

Weight
Moisture
TS
VS
FS
N
NH,-N
P

K

Poultry waste characterization - litter

Ihldi1000H
%
% w.h.
lbld/1000#

24.00
50.00
50.00
12.00
0.425
0.275
0.30

C:N ratio

35.00
24.00
76.00
26.50
21.40
5.10
0.68
0.34
0.40
9

24.30
34.00
66.00
16.10
0.88
0.01
0.40
0.45

34.00
66.00

11.20
88.80

1.06

58.60
30.20
2.31

1.32
1.19
14

" No bedding or lilter material added to waste.
'* All values % w.b.

.\.

~

%
.,.

,".,:%-.e-,3.-~-...".-".-,.~..>u
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( g )Veal

(h)Sheep

Dataon manure charactenst~csfrom veal production
a r e shown in table 4-17. Sanitation in veal production
is a n extremely important factor, and waste managementlacilities should be planned for handling as much
a s 3 gaiions of wash water per day per calf

"As excreted manure characteristics for sheep are
limited to those for the feeder iamb (table 4-18) In
some cases bedding may be a significant component of
sheep waste

Veal waste characterization - as excreted

Table 4-18

Lamb waste characterization - as excreted*

I

Component
IVeight
Volume
Moisture

?S

Units

lb/d/1000#
ft~Id11000#
%
% w.b.

VevlEeeder

Component

Units

Lamb

Weight
Volume
Moisture
TS
VS
FS

CbD
BOD,

COD
BOD,

N
P

N

P

K

K

C:N ratio

C:Nratio
* Increase soiids and nutrients by 4% for each 1%feed waste mare
than 5%.

.."~-.*>,,~,.L~.,..n.mA..

, .,,

,.. .;;,~,,,-..~,.,*,,,i,.-

4-16
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(i) Horse

0)Rabbit

Table 4-19 lists characteristics of "as excreted" horse
manure. Because large amounts of bedding are used in
the stables of most horses, qualities and quantities of
wastes from these stables generally are dominated by
the kind and volume of bedding used.

Some properties of rabbit manure are listed in table
4-20. The properties refer only to the feces; n o urine
has been included. Reliable information on daily
production of rabbit manure, feces, o r urine is not
available.

-

-

Table 4-19

Component

Horse waste characterization - as excreted*
Units

Horse

Weight
Volume
Moisture
TS

Table 4-20

Component

Units

Rabbi1

VS
FS
COD

% d.b.

0.86
0:14
1.00
0.03
0.02
0.03
16

N
P

vs

K
C:N ratio

FS

Rabbit waste characterization - as excreted*

N
Increase solids and nutrients by 4% for each 1%feed waste more
than 5%.

P
K
C:N ratio
* Increase solids and nutrients by 4% for each 1% feed waste more
than 5%.
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limitations and problems in the manure management
system. Excess water from foggers and misters used
for cooling stock in hot weather may be of concern in
some instances.

managed by a different procedure. Values used to
compute characteristics from milkhouses came from
research by Cornell University completed in 1979 in
New York.

(3) Soil

About 5 to 10 gallons of fresh water per day for each
cow milked are used in a milking center where flushing of wastes is not practiced. However, where manure flush cleaning and automatic cow washing are
used, water use can be 150 gal/d/cow or more. Dairies
employing flush cleaning systems use water in approximately the following percentages for various
cleaning operations.

Soil is another natural adulterant of livestock manure.
Its presence is most common on dairies on which the
cows have access to paddocks and pastures. Dry soil
adheres to the cows' bodies in limited amounts. Wet
soil or mud adheres even more, and either falls off or
is washed off at the dairy barn. Soil and other inorganic materials used ror freestall base and bedding are
also added to the manure. Soil or other inorganic
materials commonly added to manure can result in a
waste that has double the fxed solids content of "as
excreted" dairy manure.

(c) Dairy
i

Manure characteristics for lactating and dry cows and
for heifers are listed in table 4-5. These data are appropriate for herds of moderate to high milk production. Quantities of dairy manure vary widely from
small cows to large cows and between cows at low
production and high production levels. Figure 4-1
more accurately reflects these quantities of "as excreted" manure total solids and volatile solids where
more precise data are desired. Dairy feeding systems
and equipment often allow considerabie feed waste,
which in most cases is added to the manure. Feed
waste of 10 percent can result in an additional 40
percent of total solids in a dairy waste. Dairy cow
stalls are often covered with bedding materials that
improve animal comfort and cleanliness. Virtually all
of the organic and inorganic bedding materials used
for this purpose will eventually be pushed, kicked, and
carried from the stalls and added to the manure. The
characteristics of these bedding materials will be
imparted to the manure. Quantities of bedding materials added to cow stalls and resting areas are shown in
table 4-4. See 651.0403(b), "Foreign material in manure," for additional information.
Milking centers-the milk house, millting parlor, and
holding area-can produce about 50 percent of the
waste volume, but only about 15 percent of the total
solids in a dairy enterprise (table 4-6). Because this
very dilute wastewater has different characteristics
than the waste from the cow yard, it is sometimes

Parlor-cleanup and sanitation
Cow washing
Manure flushing
Miscellaneous

10%
30%
50%
10%

Lagoons that receive a significant loading of manure.
such as from the holding area or the cow feed yard,
generally operate in an anaerobic mode (table 4-7).
Supernatant (upper liquid layer of the lagoon) concentration in an anaerobic lagoon is much greater than
that in an aerobic lagoon. Anaerobic dairy lagoon

Table 4-5

Component

Weight
Volume
Moisture
TS

VS
FS
COD
BOD,
N
P
I(
TDS
C:N ratio

Dairy waste characterization - as excreted*
Unlls

........cow ......
Lactating

Dry

8.90

8.50
1.20

Heifer

lbld/1000#
ft3idllD00#
%
% w.b.
lbld/1000#

8.30
1.30

* Increase solids and niitrients by 4% for each 1% feed waste more
than 5%.
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scale, the values of 8.9 lbld and 7.6 lbld are found for
TS and VS, respectively. Fixed solids, which are determined by taking the difference between TS and VS,
equal 1.3 lbld (8.9 - 7.6).

sludge accumulates at a rate of about 0.073 cubic foot
per pound of total solids added to the lagoon. This is
equivalent to about 266 cubic feet per year for each
1,000 pound lactating cow equivalent (100%of waste
placed in lagoon).
If a dairy waste lagoon receives wastewater only from
the milk house or the milking parlor, the lagoon generally exhibits a very dilute supernatant and operates in
an aerobic mode (table 4-7). The rate of sludge accumulation in such lagoons is slow.
Figure 4-1 allows a more specific.estimation of dairy
manure solids production based on lactating cow size
and the level of milk production. The following examples show how this graph can be used.

Example 4-1: Estimate the daily production of total
volatile and fixed solids in the manure of a 1,000
pound cow that is producing milk at the rate of 11,000
pounds per year.

Example 4-2: Estimate the daily production of total
volatile and futed solids in the manure of a herd of 125
cows of 1,400pound average weight producing 19,200
pounds of milk per cow per year.
Entering figure 4-1 on the horizontal scale at the
annual milk production level of 19,200 pounds and
projecting vertically to the TS and VS curves for the
1,400 pound cow and then horizontally to the vertical
scale, the values of 14.2 Ibld and 12.1 lbld are found for
TS and VS, respectively. Multiplying each of these
values by 125, the number of cows in the herd, and
determining FS from the difference of TS and VS, the
daily manure solids produced by the herd are:

Entering figure 4-1 on the horizontal scale at the
annual milk production level of 11,000pounds and
projecting verlically to the TS and VS curves for the
1.000 pound cow and then horizontally to the vertical

Table 4-6
.
I
.

Component

Dairy waste characterization- milking
center
Units

- .- - .- -

.........Milking center* -.

MH

Volume
Moisture
TS
VS
FS
COD
BOD

Table 4-7

ft~ld/1000# 0.22
%
99.72
% w.b.
0.28
lbIlOOO gal 12.90
10.60
25.30

MH+MP

0.60

MH+MP+HA

**

*a*

1.40

1.60

N

Dairy waste characterization - lagoon

_._I__

Component

Units

............L~~~~~ ...........
.---Anaerobic - - .Aerobic'

Supernatant

Moisture
TS
VS
FS
COD
BOD,

Sludge

%
% w.b.

lbIlOOO gal

N
NH,-N

P

K
C:N

ratio

MH - Milk house; MP - Milking parlor: HA - Hoiding area.

*' Holding area scraped and flushed-manure excluded.
""* Holding area scraped and Rushed-manure included.

P
K
L:IU ratio

s

M i l k house and milking parlor wastes only.

iu

Supernatant
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( k )Flush water

651.0404

Hydraulic manure transport, or flush cleanmg, is an
effective method of manure collection and handling,
but relatively large quantities of water are used Small
quantities of manure can be diluted 5 to 10 times in the
cleaning process; therefore, waste handing problems
are multiplied.

( a ) Residential waste
Rural residential waste components are identified in
tables 4-21 and 4-22. Table 4-21 lists the characteristics of human excrement. Household wastewater
(table 4-22) can be categorized as graywater (no
sanitary wastes included) and blackwater (sanitary
wastewater). In most cases a composite of both of
these components will be treated in a septic tank. The
liquid effluent from the septic tank generally is treated
in a soil absorption field.

Because the resulting quantity of waste or wastewater
is large, lagoons and irrigation equipment are usually
parts of waste management systems using flush cleaning. While fresh water is required for cleaning in many
instances, recycled lagoon liquid (supernatant) can be
used and can greatly reduce the volume of fresh water
needed for waste management. Where necessary, the
approval of appropriate State and local authorities
should be requested before lagoon supernatant recycling is implemented.

Residential wastewater of municipal origin is usually
categorized into raw (untreated) and treated types
(table 4-23). Secondary (biological) treatment is
common for wastewater that is to be applied to agricultural land. Municipal wastewater sludge may also
be in the raw, untreated form or in the treated (digested) form. Municipal compost is usually based on
;lewatered, digested sludge and refuse, but can contain
other waste materials as well (table 4-23).

Because quantities of flush water vary widely between
operations, it is recommended that estimated values
be based on local calculations or measurement. Estimates offlush water requirements for various mechanisms and for various species may be made from the
following equations and test results

Liquid and solid wastes of residential origin generally
are not a source of toxic materials. Some industrial
waste, however, may contain toxic components requiring careful handling and controlled distribution. Plaiining of land application systems for industrial waste
must include thorough analyses of the waste materials.

Swine - (siphon, gated tank, or tipping tank)

where:
Q = Flush water vol, gallflush
L = Gutter length, ft
W = Gutter width, ft

Table 4-21

Dairy
Galidftz alley surface
Galidlcow

Gated tank
2.5
80.0

Pump flush
15.0
550.0

Dairies that have gated tank flush cleaning and automatic cow washing commonly use 100 to 150 galld
cow, but multiple flushing and alternative equipment
may double this amount.
PouItry - (pump flush) 1.0 to 1.5 gallbirdlflush
For more information on flush systems, refer to
chapter 10.

Human waste characterization- as excreted

Component

Units

Weight
Volume
Moisture
TS

lb/d1000#
ft~ldIl000K
%
% w.b.
lbld/1000#

Adult

VS
FS
COD
BOD,

N
P

K
..,i,,l-,..i"
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Rcsldentlal waste characterlzatlon - household wastewater

Component

Units

Volume
Moisture
TS

ft3/dl1000# of people

Graywater

Composite'

Septage

%
% w.b.

lb/d/1000# of people
% w.b.

*

Graywater plos blackwater.

Table 4-23

Municipal waste characterization - residential

.-

Component

Units

..... Wastewater - - - -

Raw

Volume
Moisture
TS
VS
FS
COD
BOD,

N

ft~/d/1000#of people
%
% w.b.

90.00
99.95
0.05**
0.035
0.015
0.045
0.020
0.003

Secondary

......Sludge.. ....
Raw

Digested

Compost'
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(b) Food wastes and wastewater
Food processing can result in considerable quantities
of solid waste and wastewater. Processing of some
h i t s and vegetables results in more than 50 percent
waste. Many of these wastes, however, can be used in
by-product recovery procedures, and not all of the
waste must be sent to use or disposal facilities. Food
processing wastewater may be a dilute materid that
has a low concentration of some of the components of
the raw product. On the other hand, solid waste from
food processing may contain a high percentage of the
raw product and exhibit characteristics of that raw
product.
Tables 4-24 and 4-25 present characteristics of wastewater and sludge from the processing of milk and milk
products.

Part 651
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Table 4-26 presents data on raw wastewater discharges from red meat and poultry processing plants.
Table 4-27 describes various sludges. Dissolved air
flotation sludge is a raw sludge resulting from a separation procedure that incorporates dissolved air in the
wastewater. The data on wastewater sludge is for
sludge from secondary treatment of wastewater from
meat processing.
Table 4-28 presents raw wastewater qualities for
several common vegetable crops on the basis of the
amount of the fresh product processed.
Characteristics of solid fruit and vegetable wastes,
such as might be collected at packing houses and
processing plants, are listed in table 4-29.

Characteristics of wastewater and sludge from the
meat and poultry processing industries are listed in
tables 4-26 and 4-27.

Table 4-24

Dairy food processing waste characterization

ProductJOperation

........Waslewater -

Weight
ibilb lnllk

processed
Bulk milk handling
Milk processing
Butter
Cheese
Condensed milk
Milk powder
Milk, ice cream, &
cottage cheese
Cottage cheese
Ice cream
Milk & cottage cheese
Mixed products

- - - .- - -

Table 4-25

Component

Dairy food waste characterization processing wastewater

Units

BOD,

Indusiry
wide

lb/1000 lb

- - - --Whey- ..- Sweet
cheese

Cheese

waste.
cheese water
Acid

sludge

milk received

Moisture
TS
VS
FS
COD
BOD,

N
P
K

%
% w.b

Chapter 4
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Table 4-26
Component

Meat processing waste character~zatlon- wastewater

Units

............Red meat.. ......- - -.
Slaughter

Volume
Moisture
TS
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'

Poultry#

Broiler"

Packing 3 Processing3

ga1/1000# 6/
%
% w.b.

.-

BOD,

N

1
2
3
4
5
6

Slaughter-Killing and preparing the carcass for processing.
Packing-Killing, preparing the carcass for processing, and processing.
Processing-Butchering, grinding, packaging.
Quantities per 1.000 1b product.
All values % w.b.
Per 1,000 lb live weight killed.

Table 4-27

Meat processing waste characterization -wastewater

Component

Units

Moisture
TS
VS
FS
COD
N

%
% w.b.
% w.b.

- .- Dissolved air flotation sludge - - Poultry
Swine
Cattle

94.20
5.80
4.80
1.00
7.80
0.41

sludge

Wastewater
sludge

92.50
7.50
5.90
1.60

94.50
5.50
4.40
1.10

96.00
4.00
3.40
0.60

0.53

0.40

0.20

(210.vi-AWMFM, rev. I, July 1996)
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Table 4-28

Component

Volume
TS
VS
FS
COD
BOD,

Vegetable processing waste characterization - wastewater
Units

ft~11OOOlb
lbllOOO lbt

Cut bean

French style bean

15
9
6
14

43
29
14
35
17

7

Pea

Table 4-29

Potato

270*
53**
50**
3**

39
20
19
37
21

1 Lb11000 lb raw product. 'Ft3 per lb processed. *'Total suspended solids.

-

71*"*
32

Tomato

134
96
55

Percent olTSS

Fruit and vegetable waste characterization - solid waste

Fruit/vegetable

Moistwe content

Total solids

Volatile solids

Banana, fresh
Broccoli, leaf
Cabbage, leaf
core
Carrot, top
'
root
Cassava, root
Corn, sweet, top
Kale, top
Lettuce, top
Onion, top, mature
Orange, flesh
'
pulp
Parsnip, root
Potato, top, mature
tuber
Pumpkin, flesh
Rhubarb, leaf
Rutabaga, top
"
root
Spinach, stems
Tomato, fresh
"
solid waste
Turnip, top
"
root
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Part 651
Agricultural Waste Management
F~eldHandbook

(210-vi-AWMFH, rev. 1, July 1996)

Fixed soiids

N

P

K

-

WASTE HANDLING
Store, handle and mix nutrient products away from wells and other water sources.
Keep manure and livestock wastes at least 200 ft away from weiis to prevent problems
with direct run-in.
Berm corrals to prevent run-off of manure from the facility.
Contain manure storage areas to prevent run-off and direct seepage to groundwater
from occurring.
When composting manure, try to maintain temperatures between 130 to 160°F
through turning of windrows and the addition of moisture to achieve maximum
compostinq
- capabilities.
.
Continual maintenance of waste handling facilities and equipment will prevent
unwarranted waste discharges into surface water and groundwater.

EROSION CONTROL
Crop residue management - Leaving residue on the soil surface reduces soil erosion
and increases the soil's infiitration capabilities and available water holding capacities.
Terraces -Graded or level terraces reduce the amount of runoff and erosion by
breaking long slopes into short segments and allow the water time to infiltrate into the
soil profile.
Crop stripping, diverse rotations, and contour farming will all reduce the degree of
erosion that can occur due to precipitation run-off and over irrigation.

NITROGEN MANAGEMENT
Set realistic crop yield goals in order to provide an accurate account of the plant
nitrogen needs.
When applying manure in the fall and winter, it is recommended that it not applied
when soil temperatures are greater than 50°F. At lower temperatures, the conversion
of ammonium-N to nitrate-N is significantly reduced.
Nitrification inhibitors - Used to slow down the rate at which ammonium-N is converted
into nitrate-N. They are most effective when nitrogen fertilizer is applied in the fall or
early spring.
Soil Sampling -Take representative samples of the field 3-4 weeks before planting.
When taken at the rooting depth of the crop, these samples provide an accurate
account of the plant available nitrogen already existing in the soil profile.
Nitrogen Credits for Legumes and Manure - Crediting nitrogen supplied by legumes
and manure can substantially reduce over application of nitrogen and fertilizer
application rates.
Irrigate fields efficiently to meet crop needs and the available water holding capacity of
the soil. This will prevent the movement of nitrogen through the soil profile to
groundwater caused by over irrigation.

PHOSPHORUSMANAGEMENT

-

*

Set realistic crop yield goals in order to provide an accurate account of plant
phosphorus needs.
In areas of surface water or run-off concern, berm field boundaries to prevent
phosphorus from leaving the field through erosion and run-off.
Soil Sampling -Take representative sampies of the field 3-4 weeks before pianting.
When taken at the rooting depth of the crop, these samples provide an accurate
account of the plant avaiiabie phosphorus already existing in the soil profile.
Irrigate fields efficiently to meet crop needs and the avaiiabie water holding capacity of
the soii. This will prevent phosphorus run-off from occurring caused by over irrigation.

IRRIGATION SYSTEM MANAGEMENT
Evaluate the irrigation system based on the avaiiable water hoiding capacity of the
soii, crop growth stage, evapotranspiration, rainfall, and previous irrigation in order to
determine the timing and amount of irrigation water to be applied.
Irrigation systems shouid be operated so that they meet the crop needs, but apply less
than the amount needed to saturate the soil profile.

FERTILIZER APPLICATION
Fertilizer applications should be based on scientific information. A combination of
spring soil tests, realistic crop yields, and fertilizer guide recommendation data shouid
be used to determine the appropriate amount of fertilizer that is needed.
Apply fertiiizer to cool season crop in the spring rather than the previous fail. This will
prevent fertiiizer leaching through the soil profile and provide the crop with the
necessary levels of nutrients.
Use, split or multiply fertilizer applications in order to provide the crop with a pre-plant
treatment and the needed nutrient levels throughout the growing season till the point
of major nutrient uptake.
Fertilizer placement can often improve the efficiency of crop uptake of nutrients.
Fertilizer should be applied below and with the seed pianting. This will provide the
crop with the needed nutrients at the beginning of root and pop-up growth.

SOIL SAMPLING
Sample soils in accordance with the University of Idaho CES no. 704, Soil Sampling.
When soil sampies have been collected for nitrogen testing, keep them cool and dry to
prevent nitrate and ammonium concentrations from changing.
Take separate sampies from field areas that differ in soii or past management
practices.
At least 1 sample shouid be taken for each acre of cropland (a minimum of 15 random
sampies from 20 acres is the recommended sampling intensity). Then each sample
for a given field shouid be consolidated into one composite sample.

C.L. "BUTCH" OTTER
Governor

CELIA R. GOULD
Director

Gooding County:
99 Dairy Producers:
10/6/95 through 12131/07 - 4,152 inspections
1/1/06 through 12/31/06 - 352 inspections
1/1/07 through 12/31/07 - 351 inspections

29 Beef Facilities:
1/1/06 though 12/31/06 - 14 inspections
1/1/07 through 12131/07 - 6 inspections

Statewide:
...... ..............

Daiw Producers:

Beef Facilities:

IDAHO STATE DEPARTMENT OF AGRICULTURE
DAIRY WASTE PERMIT
Suspension Guidelines and Matrix
Effective April 2000

Idaho State Department of Agriculture
Dairy Waste Permit Suspension Guidelines and Matrix
Under the authority of Title 37, Chapter 4, Idaho Code, Sanitary Inspection of Dairy Products Law
and IDAPA 02.04.14 Rules Governing Dairy Waste, "The Director may suspend the producer's
permit or farm certification authorizing the producer to sell milk until such time that the dairy farm
is in compliance. Repeat non-compliance violations on significant items, discharge violations, or
violation of formal compliance schedule also may cause a dairy farm to lose authorization to sell
mi&."
The Department must first establish, through inspections, investigations and other evidentiary
documentation, that the person/dairy farm violated Rules Governing Dairy Waste. After the
Department determines the nature of the violation, the Department will refer to the Permit
Suspension Guidelines and Matrix. The Dairy Waste Permit Suspension Guidelines and Matrix are
intended to assist the Department in determining the appropriate level of enforcement for the
violation(s). The permit suspension guidelines and matrix are designed to include most waste
violations that may be committed by a licensed dairy farm. Situations may arise which are not
adequately addressed by these guidelines. Nothing in these guidelines prevents the involvement of
DEQ or EPA a s stipulated in the Idaho Dairy Pollution Prevention Initiative Memorandum of
Understanding.
Definitions:
In using this matrix, the following definitions apply:
1. "Adverse effect(s)"means a likelihood of environmental damage or adverse health impacts.
2. "Knowingly" means the alleged violator knew or should have known that conditions existed that
would result in adverse effects or knew a violation would occur. In determining whether a n
alleged violator knew or should have known about potential adverse effects or the nature of a
violation, the Department will consider a person's prior contact(s) with the Department, prior
inspection(s) related to the violation, past enforcement action(s), and any other relevant
evidence.
3. "Level of violation" means the number of incident(s) or occurrence(s) at a facility under the same
permit. The alleged violation is a Erst, second, third, fourth or more violation.
F'irst Violation means that the alleged violator has no prior incident($ which resulted in a
violation withim five years prior to the alleged violation under review.
Second Violation means that the alleged violator has one prior incident, which resulted in a
violation within five years prior to the alleged violation under review.
Third Violation means that the alleged violator has two prior incidents, which resulted in a
violation within five years prior to the alleged violation under review.
Fourth or more violation means that the alleged violator has at least three prior incidents,
which resulted in a violation within five years prior to the alleged violation under review.
4. "Managerial Negligence" means oversight of waste handling and management practices employed
on the facility that fails to prevent discharge.
5. "Not Probable" means that the alleged violator's conduct most likely would not have an adverse
effect.
6. "Probable" means that the alleged violator's conduct most likely would have an adverse effect.
7. "Regulatory Letter* means a type of enforcement action for a violation, which may require the
i
violator to submit a written response explaining the situation and proposing safeguards to
prevent a similar incident from occurring again.
8. "Unknowingly" means that the alleged violator did not act knowingly.
1

9. "Violation" means repeat non-compliance on significant items, discharge violations, violation of

formal compliance schedule, violation of Title 37, Chapter 4, Idaho Code and IDAPA 02.04.1 )
Violations may result in the following enforcement actions: regulatory letter, permit suspension,
civil penalties and criminal prosecution.
Calculation of Penaltv:
Using the matrix, the Department shall determine the penalty range based on the level of violation,
the probability of adverse effect(s) at the time of the incident(s) giving rise to the violation, and the
knowledge of the alleged violator. The median penalty will apply, unless an adjustment is deemed
appropriate due to aggravating or mitigating factors as listed below.
The Department may increase or decrease the penalty depending on the circumstances in the
particular case.
Aggravating Factors.
The Department may consider circumstances enhancing the
seriousness of the violation, including, but not limited to, the following:
Number of other violations occurring during the same incident
Similarity of prior violations
High magnitude of harm, or potential harm caused by the violation
Disregard for the safety/health of others or the environment
Compliance history
Little or no attempt(s)to come into compliance
Hindrance to the investigation
Mitigating Factors. The Department may consider circu'mstances reducing the seriousness
of the violation, including, but not limited to, the following:
Voluntary disclosure of violation
Low magnitude of harm, or potential harm, caused by the violation
Cooperation with the investigation
Corrective action(s) taken for prior violation(s)
Corrective action(s) taken for pending violation(s)
No simiIar prior violations
Alternative Penalty Assessment:
The Department may require the violator to initiate a Standard Operating Procedure (SOP), invest a
portion of the penalty into correcting the facility, or other action. Failure to comply with an
alternative penalty assessment will subject the violator to enforcement action, as determined by the
Department.

Dairy Waste Permit Suspension Guidelines and Matrix
2

First

Second

Permit Suspension Matrix
Unknowingly

Adverse
Effects

Level of
Violation

Not
Probable
Probable
Not
Probable
Probable

Maximum
Minimum Median
Regulatory Regulatory 25%
letter
letter
75%
33%
25%
25%

25%

50%

1 day or
more
1 day or 1 '/z days
50%
Third
Not
or more
more
Probable
2
days or
1
K
days
1
day
or
Probable
more
or more
more
1 day or 1 K days 3 days or
Fourth or Not
more
or more
more
Probable
more
1 K days 2 days or 4 days or
Probable
more
more
or more
*Percentarzes denote a percent of one day's milk production.
*Day denotes the poun'ds of milk produced in one day.

33%

50%

4-//~00
Effective Date

I

Dairy Waste Permit Suspension Guidelines and Matrix

Knowingly

Minimum

Median

Maximum

25%

25%

50%

50%

75%

50%

50%

75%

1 day or
more
1 '/z days
or more
2 days or
more
3 days or
more
4 days or
more

1 day
more
1 day
more
2 days
more
3 days
more
4 days
more
5 days
more
6 days
more

1 day or
more
1 '/z days
or more
2 days or
more
3 days or
more

or
or
or
or
or
or
or

IDAHO STATE DEPARTMENT OF AGRICULTURE
BEEF CATTLE ANIMAL FEEDING OPERATIONS
Enforcement Guidelines and Matrix

BEEF CATTLE ANIMAL FEEDING OPERATIONS ENFORCEMENT GUIDELINES AND MATRIX
Under the authority of the Beef Cattle Environmental Control Act, Title 22, Chapter 49, Idaho Code
("the Act") and the Rules Governing Beef Cattle Animal Feed~ngOperations, IDAPA 02.04.15 ("the Rules"),
"[alny beef cattle animal feeding operation not complying with the provisions of this act may be assessed a civil
penalty by the dlrector or his duly authorized agent in an administrative enforcement action by the issuance of a
notice of noncompliance." Idaho Code 5 22-4909(2)(a).
The Idaho State Department of Agriculture ('Department") must first establish, through inspections,
investigations and other evidentiary documentation, that the Animal Feeding Operation ("Operation") violated
the Act or the Rules promulgated thereunder at IDAPA 02.04.15. After the Department determines the nature
of the violation, the Department will refer to the Enforcement Guidelines and Matrix ("Matrix"). The Matrix is
intended to assist the Department in determining the appropriate level of enforcement for the violation(s). The
Matrix is designed to include most violations that may be committed by an Operation. However, situations may
arise which are not adequately addressed by this Matrix. At its discretion, the Department may deviate from the
guidelines provided by this Mairix. Nothing in this Matrix prevents the involvement of Idaho Department of
Environmental Quality or the United States Environmental Protection Agency, as stipulated in the Beef Cattle
Environmental Control Memorandum of Understanding.

Definitions

In using this Matrix, the following definitions apply:
"Adverse Effect(s)" means a likelihood of environmental damage.
Knowingly" means the alleged violator knew or should have known that conditions existed that would result in
adverse effects or knew a violation would occur. In determining whether an alleged violator knew or should
have known about potential adverse effects dr the nature of a violation, the Department will consider a person's
prior contact(s) with the Department, prior inspection(s) related to the violation, past enforcement action(s), and
any other relevant evidence.
1. "Level of Violation" means the number of incident(s) or occurrence(s) at a facility. The alleged
violation is a First, Second, or Third or More violation.
"First Violation" means that the alleged violator has no prior incident(s), which resulted in a
violation within five years prior to the alleged violation under review.
"Second Violation" means that the alleged violator has one prior incident, which resulted in a
violation within five years prior to the alleged violation under review.
"Third or More Violation" means that the alleged violator has had at least two prior incidents,
which resulted in a violation within five years prior to the alleged violation under review.
2. 'Wot Probable" means that the alleged violator's conduct most likely would not have an Adverse Effect.
3. "Probable" means that the alleged violator's conduct most likely would have an Adverse Effect.
4. "Regulatory Letter" means a type of enforcement action for a Violation, which may require the violator
to submit a written response explaining the circumstances which led or contributed to the situation, and
proposing safeguards to prevent a similar incident from occurring again.
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5. "Unknowingly" means that the alleged violator did not act Knowingly.
6. "Violation" means a violation of the Act or the Rules. Violations may result in the following
enforcement actions: regulatory letter, compliance schedule, designation as a Beef Cattle Animal
Feeding Operation under Idaho Code section 22-4909(2) and/or IDAPA 02.04.15.040, and civil
penalties.
Calculation of Penalty
Using the appropriate matrix, the Department shall determine the penalty range based on the level of Violation,
the probability of Adverse Effect(s) at the time of the incident(s) giving rise to the Violation, and whether the
alleged violator knew or should have known about the potential Adverse Effects or the nature of the
Violation(s). The median penalty will apply, unless an adjustment is deemed appropriate due to aggravating or
mitigating factors as listed below. The Department may increase or decrease the penalty depending on a
particular case's circumstances.
Aggravating Factors
The Department may consider circumstances enhancing the Violation's seriousness, including, but not limited
to, the following:
Number of other Violations occurring during the same incident
Similarity of prior Violations
High magnitude of harm, or potential harm caused by the Violation
Disregard for the environment
Compliance history
Little or no attempt(s) to come into compliance
Hindrance to the investigation
Mitigating Factors
The Department may consider circumstances reducing the Violation's seriousness, including, but not limited to,
the following:
Voluntary disclosure of Violation
Low magnitude of harm, or potential harm, caused by the Violation
Cooperation with the investigation
Corrective action(s) taken for prior Violation(s)
Corrective action(s) taken for pending Violation(s)
No similar prior Violations
Alternative Penalty Assessment
The Department may require the violator to initiate a Standard Operating Procedure ("SOP"), invest aportion of
the penalty into correcting the facility, or other action. Failure to comply with an alternative penalty assessment
will subject the violator to enforcement action, as determined by the Department.
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Civil Penalty Matrix For Beef CAFOs (>I000 Head and Designated Facilities)
Level of
Violation

M~nimum
First

Second

Third
More

Knowingly

Unknowingly

Adverse
Effects

Median

Not
Probable
Probable

Regulato~y Regulatory
Letter
Letter

$500*
$loo**

$1000*
$25OU*

Not
Probable
Probable

Regulatory
Letter

Schedule

$2500*
$400**
Compliance $250*

Minimum

Medlan

Maximum

$2500*
Compliance Compliance $1000*
Schedule Schedule
$2500*
$250**
$250"

$5000*
$500**
$500*

$10,000*
$1000**
$1 000*

$10,000*
$lOOOh*
$500*

$2500*
$400**
$500*

$5000*
$600**
$750"

$1O,0OOY
$1000**
$2500*

$1O,0OOY
$1000**

$50OOY
$500**

$7500*
$750**

$10,000*
$1000**

$5000*
$500**
Compliance $250"

$1000*
$200**

or Not
Probable
Probable

Maxlmum

Schedule

$2500*
$300**

$5000*
$500**

*Dollar amounts denote a per-Violation civil penalty.
**Dollar amounts denote a per day civil penalty for an on-going Violation.

/

Level of
Violation

1

Civil Penalty Matrix For Beef Cattle Facilities With 300-999 Head
Adverse
Effects

1

Unknowingly
-.
Minimum

First

Not
Probable
Probable

Second

Not
Probable
Probable

Third

/

or Not
Probable
Probable

I

Regulatory
Letter
Compliance
Schedule
Regulatory
Letter
Compliance
Schedule
Compliance
I schedule /

$1000

Knowingly
-.

Median

Maximum

Minimum

Median

Maximum

Regulatory
Letter
Compliance
Schedule
Regulatory
Letter

Regulatory
Letter
Compliance
Schedule
Compliance
Schedule

Regulatory
Letter
Compliance
Schedule
Regulatory
Letter

Regulatory
Letter
Compliance
Schedule
Compliance
Schedule

Compliance
Schedule
Designation

$1000

$2500

$1000

$2500

Designation

$5000

Compliance Designation Compliance Designation Designation
Schedule /
I Schedule

$2000

$5000

$2500

$5000

$10,000
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Civil Penalty Matrix For Beef Cattle Facilities With Less Than 300 Head
Adverse
Effects

Level of
Violation

Minimum
First

Second

Third
More

Not
Probable
Probable
Not
Probable
1 Probable
or Not
Probable
Probable

w
ff ctive Date

Knowingly

Unknowingly
Median

Maximum

Minimum

Median

Maximum

Regulatory Regulatory Regulatory Regulatory Regulatory Regulatory
Letter
Letter
Letter
Letter
Letter
Letter
Compliance Compliance Compliance Compliance Compliance Compliance
Schedule
Schedule
Schedule
Schedule
Schedule
Schedule
Regulatory Regulatory Compliance Regulatory Compliance Designation
Schedule
Letter
Schedule
Letter
Letter
1 Compliance 1 Designation 1 $500
1 Designation 1 $500
1 $2500
I
Schedule
Compliance Compliance Designation Compliance Designation Designation
Schedule
Schedule
Schedule
$1000
$2500
$10,000
$2500
Designation $1000

Celia R. Gould 1.
Director
Idaho State Department of Agriculture

I
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